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SHAM FIGHTIHG SEAMS. 
The sham sea fight now being arranged by the 
French naval authorities at Toulon will have an ad- 
ditional interest because of the controversy which fol- 
lowed a like engagement a year ago, when a Board of 
Admirals, acting as umpires, decided that the torpedo 
boats had won a victory over modern cruisers and 
great guns. The decision created no little indignation 
among the captains commanding the squadron en- 
gaged, not one of whom was willing to admit a suc- 
cessful attack on the part of the flotte torpilleur. 

Last year's sham battle was brought on by an 
attempt by torpedo boats to destroy or disperse the 
squadron blockading Toulon, under cover of which 
several fast cruisers, detained in the port, were to make 
their way out. As the ships could not actually be 
blown up, nor shell nor shot be thrown from the land 
works or the shipping, certain rules were agreed upon 
to decide when a ship or torpedo boat had been suc- 
cessfully attacked ; the Board of Admirals deciding 
that when a torpedo boat was sighted through the 
smoke at a distance of one hundred meters, and fired 
upon, she should thenceforth be considered disabled 
and out of the fight, while, on the other hand, should 
she be laid aboard without that the enemy saw her, 
the ship was her prize as though destroyed by a tor- 
pedo. 

The engagement opened at 2 A. M., at the first sign 
of dawn, and by the aid of his electric search lights 
the enemy outside was beginning to get his ranges 
fairly in hand, when the smoke of his guns, added to 
that made by the protecting shore batteries, brought 
down an impenetrable cloud upon the surrounding 
waters, and the torpedo boats, having succeeded in 
getting the exact compass bearing, each one that of 
the enemy she had singled out, together with the set 
of the current, dashed boldly out to the attack. 
When the signals from the judges 1 station indicated 
that all hands were engaged the fast cruisers, waiting 
with steam up for a chance to escape, sped noiselessly 
out. 

The French commanders insist that they should 
have been permitted to use torpedo boats to beat off 
the hostile torpedo boats ; and, further than this, they 
say that even -if the torpedo boat attack was success- 
ful, the fact should not have been made public, for 
that it only serves to dishearten the sailors, who, let 
them once believe in the effectiveness of torpedo boat 
attack and the vulnerability of their ship, and their 
efficiency in time of action is sure to be seriously les- 
sened. 

This view seems, also, to be shared by the English 
naval authorities, who last summer, at Milford Haven, 
arranged a naval battle with, apparently, the single 
purpose of showing the bluejackets how futile is the 
resistance of torpedo boats to modern ships. A great 
boom of logs supporting heavy chains was stretched 
across the mouth of the harbor, and inside, presumably 
to protect it, a fleet of torpedo boats were gathered. 
The big Polyphemus, under full head, made a dash for 
the boom, forced it below the surface, and rode over it. 
Then was [affixed a torpedo which tore it apart, and 
the enemy, in column, sailed triumphantly in. 

But supposing the torpedo boats had not been care- 
fully cooped up inside by the boom, but permitted to 
go out to the attack, which is their purpose — if they 
have any — might they not have interfered somewhat 
seriously with the procession ? 

There is reason to believe that, when the time for 
real work comes, the torpedo boat will prove a great 
surprise to the sham fighters. 



THE NEW GUNS FOB THE NAVY. 

By the acts of Congress approved August 3, 1886, 
and March 3, 1887, the sum of $3,120,362 is available 
for armament of the new vessels of the United States 
Navy, the monitors, cruisers, and others. The acquisi- 
tion of the largest and most powerful guns made is con- 
templated in the granting of these appropriations. 
The question arises, therefore, What type of gun should 
be chosen ? If we look abroad for a model, the heavy 
artillery of England, Germany, or France at once are 
suggested. The works of Armstrong and of Krupp, 
and the French establishments at Ruelle, St. Chamond, 
and Le Creusot, present themselves as the great guri 
factories of the world. Their names seem to guarantee 
the quality of their product. Basing their qualifica- 
tions largely on the material used by these producers, 
the authorities of this country have called for steel of 
certain definite strength and ductility. The tendency 
is inevitably to be guided by European practice. 
. But criticism of this method of dealing with the 
question is not wanting. Facts that seem undeniable 
are cited which go to prove that the construction of 
large guns is not yet perfected. If this is true, it would 
suggest a field for independent work by the ordnance 
authorities of this country. We hardly seem justified 
in following blindly the lead of foreign . constructors. 
The successful gun of the future may yet be an Ameri- 
can production. 

Many of Krupp's guns are known to have failed in 
war use. In the British House of Lords on April 30, 
1876, the following statement was made by the Duke of 



Cambridge, Commander in Chief of the British Army : 
" Out of seventy heavy guns employed against the 
southwest of Paris (by the Germans), thirty-six were 
disabled during the first fortnight of the bombard- 
ment by the effect of their own fire." It is said that 
during the Franco-Prussian war two hundred Krupp 
guns burst, and that the German commanders thought 
that a week's further resistance by the French would, 
have silenced the batteries bombarding Paris, as the 
attacking guns would have become disabled by their 
own discharges. The Italian government has rejected 
two of Krupp's 100-ton guns, after trying them at 
Spezia. 

From France, similar accounts are received of the 
behavior of their ordnance under more recent trials. 
On June 4, 1884, a 24-centimeter (9 45-100 inches) steel 
gun burst at Havre on the fifth round. The breech 
was driven backward into an earthwork at the rear, 
while a portion weighing several tons was driven for- 
ward, and fell into the water. Other French guns 
cracked near the muzzle, and had to be reduced in 
length. It is reported, also, that during the past year 
several steel guns have failed, and produced disastrous 
accidents in their explosions. 

In England failures have been numerous. A million 
of pounds sterling is annually spent upon artillery. 
Yet Engineering, one of the leading English technical 
journals, speaking of the English artillery says : " After 
all this, our guns are inferior to those of other nations, 
and are nearly as dangerous to those who fire them as 
to the enemy." In 1886 the English were making five 
110-ton guns, eighteen 66-ton guns, and six 43 ton guns, 
in the words of Engineering, " all on the same plan as 
the gun which recently failed on the Collingwood with 
little more than half its proper charge of powder." 

In last March, in the House of Commons, the follow- 
ing facts were cited : To one ship orders had been sent 
that her guns should only be fired under reduced 
charges ; on another ship, out of nine guns, eight were 
unserviceable ; an 80-ton gun had been sent home from 
Gibraltar to be repaired ; a 9-inch 18-ton gun burst at 
Woolwich in testing powder ; 135 guns were made on 
one plan, and seven of these burst, requiring a lower 
rating of charge and reduced initial velocity for the 
remainder. In a letter to the London Times last year, 
Capt. Robert H. Armit referred to the disabling of all 
of the 38-ton guns on the Ajax, and ended his letter 
by stating that "there does not exist a sound gun in 
the service." This was only one of his letters. So far 
had he gone in his condemnation, that an injunction 
was applied for by the makers of the guns, to restrain 
him, which relief was refused by the court, his criti- 
cisms being held to be " privileged communications." 

These are some of the lessons furnished by foreign 
practice. They all possess one peculiarity : they teach 
us how "not to do it." But we cannot say that a suc- 
cessful and final type of heavy gun has yet been de- 
veloped. The built-up guns are subjected to strains, 
molecular and mechanical, that tend to their ultimate 
disorganization. The powder heats the metal from the 
interior, expanding the tube and inner rings the most. 
These expand, not only radically, but longitudinally. 
On cooling, great resistance is offered to contraction by 
friction, so that a permanent injury is caused in many 
cases. The continual expansion and shrinkage have 
an inevitable tendency to disorganize the whole piece. 
The theory of the strength of a gun teaches that the 
metal nearest the bore does the most work in resisting 
the effect of the discharge. The useful effect of the 
metal, according to Professor Barlow, varies inversely 
with the square of its distance from the longitudinal 
axis of the piece. Thus, the outer layers do compara- 
tively little, and should be, if anything, the softer and 
more expansible metal; To be of any effect, these lay- 
ers should be in intimate contact with the inner. This 
statement would indicate a source of weakness in re-en- 
forced guns. A ring shrunk on may be in such a state 
of tension as to be ready to part, yet its connection 
with the tube or ring below it is not as intimate as if it 
were part of the same metal. 

As remedies for these evils, different cures have bee)' 
suggested. Soft steel of low tensile strength is advo 
cated by one engineer. Such steel is incapable of tak 
ing a temper, and is really wrought iron. It is natu 
rally free from many of the defects of the higher steels, 
The latter crack more readily, and have not the lead- 
like toughness of the milder metal. The lower tenacity 
called for seems a defect, but it is used as the index of 
the quality. A tough, weldable metal is inevitably of 
lower tenacity, and in denning this the other qualities 
go with it. A more radical remedy is proposed by a 
second engineer. He advocates the abandonment of 
all steel and the adoption of cast iron. This sounds 
like a step backward. Yet he fortifies his position with 
so many instances of what cast iron guns have done, 
thatit is hard to resist the conclusion that they are at 
least worthy of a more extended trial. Their rifling 
may need special study, as the wearing of the bands 
has been one of their weak points. Other details may 
have to be worked up. But when it is considered that 
an integral piece is obtained at a minimum cost, the 
subject seems worthy of trial. 
1 Some aluminum compounds could well be experi- 1 
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mented with. The mitis castings might afford a good 
basis for work. Enough has been shown to indicate a 
good field for inventive genius, to which we hope our 
government will afford every encouragement. . All we 
wish to suggest is that the field is still open for explora- 
tion ; that, according to all accounts, the perfect gun 
has not yet been produced. 



Black Birch an Ornamental Wood. 

Three years ago, the writer built a dwelling house in 
the country. In selecting the woods for the interior of 
the house, his attention was called to some doors the 
builder, Mr. P. B. Fairchild, of Orange, N. J., had put 
into a house he had just finished for himself. Remark- 
ing that I had never seen black birch used before in 
the inside trimming of a house, but that I liked its fine 
grain and the handsome color of the wood, I decided 
that I wanted birch used at least in one of the rooms 
of the house about to be built. Mr. Fairchild thought 
the architect might object to its use, as it was not a 
wood much known to the trade ; and then he related 
how he had selected it from a lot of odds and ends of 
lumber lying about his shop, more to get rid of an 
unsalable article than for its appropriateness or its 
beauty, and, that his new house was built principally 
out of odd lots of stuff which had been accumulating 
for a long time about his premises. 

Subsequently, an interview with the architect re- 
sulted in getting him to go and see the house finished 
with birch doors and trimmings, which he admitted 
looked very well; but then he had never heard of birch 
feeing used before for any such purpose, and he had 
grave misgivings as to the result of the experiment if 
the birch was adopted. But without further argu- 
ment, the architect consented to a trial of the new wood, 
and it was introduced into the wainscoting, doors, and 
fireplace of the dining-room, and it resulted most satis- 
factorily to all the parties having a voice in matter — the 
architect, the builder, and the owner. 

Persons who may not know the nature and color of 
black birch after dressing and polishing may be inter- 
ested in knowing that the grain of the wood is very 
close, the color mottled and slightly darker than satin- 
wood. Black birch makes beautiful furniture, and 
the only complaint made against it for house trim- 
mings is the care and extra time required in nailing 
the boards, to prevent splitting. 

The above incident was brought to the writer's mind 
from seeing in a Western newspaper devoted to the 
lumber interests the following : 

" The price of black birch of best quality has recently 
gone up from $7 to $95 per 1,000. The extraordinary 
advance is due to the discovery that boards cut out of 
the first logs are susceptible of a very high polish, and 
can be used for almost any purpose hitherto exclusively 
reserved for mahogany, which is worth about $250 a 
thousand. The advance has been expedited by the 
discovery that the best black walnut is giving out. 
Black walnut from'Arkansas and the South is so porous 
that it is of very little use in furniture making. The 
best black birch is found almost exclusively on the 
barren copper and ore regions between Marquette and 
Ashland, where all other timber is stunted in growth 
and very poor. Here boards cut out of the butt, quickly 
assume a beautiful red tint on being exposed to the 
atmosphere, and can be polished up to a great degree 
of fineness." 



Navigation of the Suez Canal at Night. 

Art. 1. — From the 1st of March, 1887, and until 
further orders, steamers may be permitted to navi- 
gate the canal at night under the same conditions as 
are in force for navigation by day, and subject to the 
following regulations : 

Art. 2. — Steamers intending to go through the canal 
at night must first satisfy the agents of the company 
in Port Said or Port Tewfik that they are provided — 

1. Forward with an electric " projector," throwing a 
light 1,200 meters ahead. This projector must be 
placed as near as possible to the water line. 

2. With an electric lamp and shade suspended above 
the upper deck, and powerful enough to light up a 
circular area of about 200 meters diameter. 

The agents of the company will decide whether the 
apparatus fulfill the requirements of the regulations, 
so that ships provided with them may, without in- 
convenience, be authorized to navigate the canal at 
night. 

Art. 3. — If a vessel, navigating by night, is ordered 
to get into a siding, she must, immediately on hav- 
ing done so, put out her electric lamps ; but she must 
carry exclusively the regulation lights when in a sid- 
ing at night, viz., forward and aft a white light, and 
a man on the lookout. 

On the nearing of tugs, steam launches, hopper 
barges, etc., or of a ship empowered to pass her, she 
must show the side for free passage by exhibiting on 
such side two white lights. 

Art. 4. — When two or more ships having electric 
lights are navigating at night in one and the same di- 
rection, and any one of them stops, she must at once 
hoist a red light at her mizzen-mast head, sounding 



at the same time her steam whistle sharply three 
times in close succession, repeating this at a few 
moments' interval until the ship following her repeats 
this signal, which shall be taken as an order to 
slacken speed at once, with a view to stopping, if 
need be. 

Art.. 5. — Dredges working at night must carry a red 
light at their head as long as they are not in a siding. 

Art. 6. — As soon as a ship navigating by night finds 
herself three miles from a dredger at work in the 
canal, she must signal her approach by sending up 
three rockets in succession. This signal must be re- 
peated until the dredger has replied. The dredger 
must reply with one rocket. As soon as the dredger 
is in the siding, she must replace the red light at her 
head by a white light, and place two additional 
white lights on her bulwarks on the channel side. 

Dredges lighted by electricity must extinguish all 
their electric lights as soon as they are in a siding. 

Art. 7. — The signals from sidings to ships navigating 
at night will be as follows : 

1. Slacken speed. — Three white lights one above the 
other. 

2. Get into the siding. — Two white lights one above 
the other. 

3. Pass on. — One white light. 
When the above signals are intended for a ship 

coming from the north, a fixed red light will be shown 
above them. On the contrary, this red light will be 
placed below them when intended for ships coining 
from the south. Ferdinand db Lkssbps, 

President-Director of the Suez Maritime 
Canal Universal Company. 

« i i i » 

Bleating Cars by Gas. 

In applying his skill to the heating of railway car- 
riages, Mr. William Foulis, M. Inst. C. E., the man- 
ager in chief to the Glasgow Corporation Gas Com- 
missioners, takes advantage of the fact that large 
numbers of them are already fitted with various forms 
of gas lamps for supplying light ; and his aim has 
been to bring the heat that is developed in the roof 
of the carriage while the gas is alight down to the 
floor of the compartment, so as thereby to keep the 
feet of the passengers comfortably warm, and the 
whole atmosphere of the compartment at an agree- 
able temperature. He uses water as the medium for 
transmitting the heat of the gas flame from the one 
place to the other. A boiler is placed in the roof of 
the carriage over the flame of the gas lamp. It is of 
very simple construction, and the principle on which 
the heater works is that the heat from the flame 
comes into contact with the boiler at the point where 
the water is hottest and leaves it where it is coldest. 
From this boiler there descend two pipes about J£ 
inch in diameter, which are connected to two annular 
tubes placed underneath the carriage seat. The course 
which the two pipes take is down through the wooden 
partition separating the contiguous compartments. 
Hot water circulates through these pipes and annular 
tubes, and it returns to the boiler after having given 
off its heat. The reversal of the current is accom- 
plished by allowing the hot water from the boiler to 
ascend in a tube a few inches in length, on the top of 
which there is a small valve. Having passed up this 
tube, and being unable to return to the boiler, the 
hot water is made to circulate downward through the 
pipes. The annular tubes already referred to are 
about 3% inches in diameter and about 8 inches 
long. They are laid at an angle under the seat, the 
upper end being raised as far as practicable. The 
pipe which conveys the hot water is connected to the 
top of these tubes, and that which carries the return 
current is connected with the bottom of the same. 

Owing to the fact that the tube is placed at an 
angle and that it is heated, an induced current of 
air is made to pass through it ; and as the air enters 
the tube at the cold end and leaves it at the hot end, 
it absorbs the maximum amount of heat from the 
water. The air flows from these tubes or heaters in 
a constant stream at a temperature of from 80° to 90°. 
It has been found that the ordinary size of gas flame 
is quite sufficient to do the heating of a compart- 
ment, though the consumption of gas is less than one 
cubic foot per hour, and even during the coldest 
days of winter. 

As regards the probability of the water in the ap- 
paratus freezing in cold weather when the carriage is 
not in use, it should be mentioned that congelation 
is completely prevented by mixing a given quantity 
of glycerine with the water. By way of testing the 
efficiency of this non-freezing mixture, the experimental 
carriage which has been placed at the service of Mr. 
Foulis was left exposed at night on a railway siding 
during the coldest weather of the past winter, without 
the slightest indication of freezing taking place in the 
water to which the glycerine had been added. 

We may mention that the carriage used is a com- 
posite one of four compartments, the property of the 
Glasgow and Southwestern Railway Company. The 
internal construction of the carriage was entirely re- 
arranged under the superintendence of Mr. Foulis. 
During the past two months or so, numerous experi- 



mental runs have been made with this carriage as 
part of a regularj passenger train, several of them 
being to and from Carlisle. On one or two occasions 
the patentee has been accompanied by Mr. Smellie, 
locomotive engineer, and other leading officials of the 
Glasgow and Southwestern Railway Company ; and in 
all cases they have expressed themselves as highly 
satisfied with the results achieved by Mr. Foulis. The 
present writer had the pleasure of joining in one of 
the runs from Kilmarnock to Carlisle and back, when 
the weather was wintry in the extreme, all the hills for 
many miles being covered with snow. Inside the car- 
riage the temperature was most agreeable, and in 
marked contrast to the outside. A thermometer hung 
in the compartment, in which there were only three 
persons, never fell below 52°, and the extent of the 
range was only 2°. On other occasions the tempera- 
ture ranged from 56° to 60°. 

Of course, in carriages heated on the " Foulis" sys- 
tem the gas must be constantly burning — by day as 
well as by night ; but if heating for the comfort of the 
passengers is to be done, it matters not though the 
heat is obtained from a luminous flame, provided that 
it is comparatively inexpensive. In this case it is 
remarkably economical, while as soon as darkness sets 
in the gas flame does double duty, providing both heat 
and light. What could be more absurd than the idea 
of carrying gas in tanks on the cars, to warm a rail- 
way train, and what a funny idea of comfort it is to 
ride in a close compartment, fouled by gas jets, with a 
chilly temperature of 52°! Engineering, however, 
says : So far as can be seen at present, it must be un- 
hesitatingly declared that Mr. Foulis has made a 
most important invention ; and much credit is due to 
the directors of the Glasgow and Southwestern Rail- 
way Company for giving him facilities to enable him 
to bring it to its present perfect stage. 



Zenas Crane, 

The Dalton, Mass., Paper Mills have, for more than 
a generation, been among the most prominent in the 
country for the variety of high grade stock they turned 
out, under the proprietorship, and largely from the 
personal direction, of Zenas M. Crane, who died on the 
12th ult. of apoplexy, aged 72 years, Besides fine sta- 
tionery and parchments, the mill were particularly dis- 
tinguished for their bank note papers, of which they 
made all the kinds used by the United States and seve- 
ral foreign governments. To Mr. Crane is attributed 
the idea of first introducing into the fiber of bank bills 
numbers corresponding to their value, to prevent the 
fraudulent raising of their denomination. He is said 
to have been dissuaded froin patenting this idea, at 
least he never did do so ; but as it was largely adopted 
afterward, both here and abroad, his failure to obtain 
a patent thereon probably causes the considerable 
fortune he leaves to be much less than it otherwise 
would have been. The deceased leaves a widow and 
five children. 



■» < » i * 



The French Exhibition. 

In its capacity as official gazette of the Exhibition of 
1889, Le Genie Civil gives many interesting indications 
of the character of the future exhibits. Among other 
things, an historical exhibit of methods of artificial 
lighting is to be prepared, showing the progress of 
this great modern art from the rush-light and the pine- 
knot torch to the first-class electric lighthouse lanterns 
of the present day. The buildings and grounds of the 
Exposition itself will furnish a striking example of the 
present state of the science of illumination at its height. 
It is decided that the main exhibition building, includ- 
ing the whole of the Champ de Mars, shall be fully 
lighted every night, leaving the palace of the Trocadero 
to be illuminated only by lines of exterior gas jets, as a 
pretty object to close the perspective view across the 
river. So far as the buildings themselves are concerned, 
everything is already being pushed to the utmost. The 
enormous structures of the Champ de Mars, with their 
roofs of two hundred and fifty feet span, are to be ready 
for beginning the setting of the glass roofing on the first 
day of next July, and in a few days the seed will be 
sown, in a reserved portion of the Pare aux Princes, 
which is to furnish turf for the pelouses of the Champ 
de Mars and the Trocadero garden. Hitherto, the grass 
intended to beautify the grounds about exhibition 
buildings has usually been either a scanty vegetation, 
raised on the spot from seeds sown a few weeks before, 
or a fictitious turf, produced by Mr. Olmsted's clever 
device of sowing rye and keeping it closely mown ; but 
the Paris grass of 1889 will be cultivated by itself for 
two years, until it has formed a close, well-rooted sod, 
and will then be stripped off and transferred bodily to 
the place intended to receive it. — Amer. Architect. 



Industrial Exhibition at Worcester, Mass. 

There is now open in Worcester, Mass., at the Rink, a 
splendid industrial exhibition, which attracts much at- 
tention. Space and power are free to exhibitors. It is 
under the auspices of Mr. H. B. Bigelow, and remains 
I open until the middle of April. 
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IHPBOVED ACCOUNT BEGISTEB. 
This device is adapted for use in the keeping of ac- 
counts between a storekeeper and his customer. The 
case is arranged to receive and hold two sets of checks, 
one representing dollars and the other fractional parts 
of a dollar. The thickness of the checks varies in ac- 

1_ 




BENHAM'S ACCOUNT BEGISTEB. 

cordance with the amount which they represent— as, 
for instance, the ten cent cheeks are twice as thick as 
the five cent ones, while the twenty -five cent checks 
are five times as thick. Each set of checks is passed 
upward by a spiral spring, above which is placed a 
block carrying a pointer ranging along a scale as shown 
in Fig: 1. As goods are bought, the checks represent- 
ing their value are removed from the case, arid pointers 
will then show the exact amount' the customer owes in 
dollars aud cents. For instance, Fig. 1 shows that $16.35 
have been taken out. The slate Of celluloid inserted 
on back of Fig. 2 is for use to write orders or make out 
bills upon. 

This invention has been patented by Luther Benham, 
of Marianna, Arkansas. 

4UI» 

IHPBOVED NUMBEB AND LETTEB PLATE. 
This number and letter plate is simple in construction 
and durable, and can be easily and securely attached 




KIMBALL'S IHPBOVED NUMBEB AND LETTEB PLATE. 



with a ring or knob for drawing the table out fully into 
position for use. On the bottom of the leg are a roller 
and a couple of pins, which do not touch the floor when 
the leg rests on the roller ; but when the table is drawn 
out the roller enters a recess, and the rjins drop into 
holes.in the floor. The pins prevent sidewise move- 
ment of the table, which will be thus held steadily. 
To the face of the wall is journaled suitably, on a ver- 
tical axis, a bracket, on which is fitted a spiral spring 
held at one end to the wall and at the other end to the 
bracket. 

This spring acts normally, when the table is extend- 
ed, to automatically swing the bracket outward be- 
neath the top of the table ; and as the table is pushed 
or folded, the bracket will be folded flat and in between 
the leg and wall, as the flexible top runs back over the 
roller and passes downward within the space in the 
wall. ' The slat at the free end of the top is a little 
longer than the others, to prevent the top from being 
drawn entirely from the opening. When the table is 
folded, the top and bracket are concealed from view, 
and the shelf may be utilized for holding various arti- 
cles. It is evident that the table leg may be ornament- 
ed to correspond with the wall or piece of furniture to 
which it is connected. 

This invention has^ been patented by Mr. George 
Schmitt, care of Deluionieo's, Fifth Avenue and 26th 
Street, New York City. 

4 i m i * 
Cemented Ships. 

Portland cement has often been described as the 
very life of an iron or steel ship; and considering that, 
as a rule; the tendency to wear and tear from corro- 
sion is much greater on the inside than on the outside 
of their plating, the substance in question is, says the 
Engineer, fairly deserving of the confidence reposed in 
it. If the cement is good and well looked after, the 
inside surface of the plating from bilge to bilge can 
suffer no injury whatever from the usual acid water 
lying in the limbers. Ships have been known to " float 
upon their cement," one case in particular being that 
of an old passenger steamer, which when examined in 
graving dock by striking the bottom with a hammer, 
yielded so dead a sound at one place that a closer in- 
spection was made, revealing the unlooked for fact 
that cement and not iron was being struck. The bot- 
tom plating was, indeed, . wholly wasted by corrosion 
at the place which was struck, but so hard was the 
cement that only by many and vigorous blows was 
it broken. But cement was cement in those days, and 
not the adulterated mixture one sometimes comes 
across in this degenerate age. Moreover, sharp, fresh- 
water sand was used in mixing such cement as that, 
and not the dirty saline substitute now too commonly 
employed. 



to doors, etc. The letter plate consists of one or more 
plates formed on their fronts with numerals or letters, 
and of a dovetailed bar, Fig. 4, fitting into a corre- 
sponding groove, Figs. 2 and 3, formed on the back of 
each plate, which may be made either solid or box- 
shaped, with an open back. The bar is held to the 
door by screws passing through its ends. Tlie sidewise 
movement of the several plates is prevented by a washer j 
placed between each screw head and the bar, part of ' to make 
the edge of the washer fitting snug- 
ly against the edge of the plate. If 
desired, the head of the screw can 
perform the same function as the 
washer. The bar is made of vary- 
ing lengths, to suit the number of 
plates to be united to form the re- 
quired number or name. 

This invention has been patented 
by Mr. H. Z. Kimball, of 416 Bed- 
ford Avenue, Brooklyn, N. Y. 



HA1B SPBING COLLET. 
Since 1658, when Dr. Robert Hooke, of London, in- 
vented and applied the hair spring, or balance spring 
(then termed pendulum spring), there has been no im- 
provement made in the manner of fastening them to 
the collet. It was then, and is yet, performed by insert- 
ing the inner end into a hole drilled diagonally through 
the wall of the collet, and then wedged by means of a 
small pin. By this operation the collet would take the 
position that the pin or wedge had, and the inner end 
of the hair spring would force it to one side and make it 
eccentric. And as the time-keeping qualities of any time 
piece having a balance and hair spring depend upon the 
isochronal vibrations of the spring, it was necessary to 
bend the inner end of the spring in such a manner as 
the spring and collet concentric. This re- 



quired both skill and time, and was not perfect at best. 
The recent invention here illustrated consists of a 
collet with a groove turned circularly in it the exact 
width of the spring and as deep as the thickness of the 
spring, as shown in Fig. 3. The inner coil of the 
spring is.then sprung into this groove, Which holds it 
absolutely central and parallel with the plane of the 
collet by its tension or contracting force. The collet 





HUNZIKEB'S HAIB SPBING COLLET. 

may be formed with an annular 
flange only, Fig. 4, when the inner 
coil will be sprung over the reduced 
portion, and will be pressed firmly against the face of 
the flange. In soft springs, the inner end is inserted 
in a hole drilled diametrically through the wall of the 
collet, as shown in' Fig. 5. Hardened springs hold suf- 
ficiently by the tension of the coil jwith the inbent 
inner end. 

This invention has been patented by Mr. Edward 
Hunziker, of 64 Nassau Street, New York City. 

m < ■ > m ■ 

BOTTLE ATTACHMENT. 

The object of this invention — which has been pat- 
ented by Mr. J. F. Herbert Sugg, of Sabula, Iowa — is 
to prevent mistakes in dispensing medicine, by bring- 
ing before the eyes of the druggisf a movable label, 
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SUGG'S BOTTLE ATTACHMENT. 



EXTENSION TABLE FOB BAILWAY 
CABS. 
This extension or folding table is 
adapted for use at the side walls of 
railway cars, boats, rooms, or at the 
sides of house or office furniture, 
such as bureaus or desks. As shown 
in the engraving, the table is de- 
signed to fold partly against and 
partly within a hollow side wall of 
a car. The wall of the car next the 
floor is made hollow to provide an 
inner space, at the top of which is 
journaled a roller, over which the 
flexible part of the table top passes. 
The top consists of slats glued to a 
flexible backing. The outer por- 
tion of the table comprises a shelf 
fixed to an ornamental leg provided 




SCHUITT'S EXTENSION TABLE FOB BAILWAY CABS. 



which, will notify him of the nature of the contents of 
the bottle. Embracing the neck of the bottle is a 
spring clip, provided with a wire loop, upon the middle 
part of which is loosely pivoted a lever, formed of a 
wire bent spirally at its center, to form a spiral spring, 
which is placed on the loop. The ends of the lever ex- 
tend in opposite directions, and one is secured to a 
plate marked with the word "poison," while the other 
carries a counterweight. The plate arid weight are be- 
low the fulcrum, so that the lever is 
always in a state of stable equilibri- 
um when the stopper is removed; 
and thus, when the bottle is tipped, 
the lever will maintain its position 
and allow the contents to be poured 
out. When the stopper is in the 
bottle, it holds the spring under 
tension, and the plate then stands 
vertically and presses against the 
stopper. When the stopper is re- 
moved, the plate is thrown forward 
over the mouth of the bottle by the 
spring. The sharp click of the plate 
striking the bottle calls attention to 
the word "poison," and, if the bot- 
tle remains in a vertical position, 
the plate will continue to cover the 
mouth and display the warning 
word. Should a mistake be made 
in dispensing the contents of the 
bottle, the druggist will be notified 
of it when he attempts to return 
the stopper, as the plate will be in 
the way, and must be reinoved be- 
fore the stopper can be inserted. 
This attachment will also prevent 
drinking from the bottle in the 
dark by mistake, as it will inter- 
fere with the direct use of the bot- 
tle in that way. 
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IMPBOVED STOVE. 
The accompanying engraving represents a stove, 
one-half being cut away in order to show the interior, 
constructed to form a fire box, three ovpns, and the 
central main outlet flue. Within the stove'are suitably 
arranged passages and dampers, by means of which 
the heat from the fire may be guided so that all of the 
ovens, or any one or none of them, may be especially 
heated. The rods by which the dampers are operated 
extend to the outside of the stove, within convenient 
reach. . This stove is economical in the use of fuel, as 
the products of combustion,- passing from one oven to 




BEKOFSKY'S IMPROVED STOVE. 

another, are retained a long while in the stove, so that 
all the available heat is utilized. The convenience of 
having several separate and independent ovens in each 
of which the degree of heat can be regulated as re- 
quired is apparent. 

This invention has been patented by Mr. Vladimir 
8. Bekofsky, Isaakiefsky, PI. N. j ¥ , care Restaurant, 
Mrs. Michel, St. Petersburg, Russia, who will furnish 
all further particulars. 

, — ■»<»>» — 

STATION INDICATOB FOB CABS. 

This practical mechanical device is for indicating 
the stations on railway trains, and giving other infor- 
mation — such as the distance between stations, the 
direction the train is going, etc. The box or ease is 
placed at any appropriate part of the ear, so as to be 
seen by the passengers. On the front of the box the 
words "Next station " are painted, below which are 
slots, as indicated in the engraving. The names of the 




CUBBIE'S STATION INDICATOB FOB CABS. 

stations and such other information as may be deemed 
necessary are printed upon a ribbon, placed close to 
the inner surface of the front of the box. This ribbon 
is wound upon suitable drums, journaled within the 
box, which are adapted to be revolved by a coiled 
spring acting through suitable gearing. The center 
gear is so arranged that it can be shifted to mesh 
either with the next upper or next lower wheel. When 
it engages with the upper wheel, the upper drum will 
be revolved in a direction to move the ribbon up ; and 
when it engages with the lower wheel, the lower drum 
will be revolved to move the ribbon down or in the re- 
versedirection. Suitable levers, engaging with notches 
formed in the rollers, insure the stopping of the ribbon 
in the proper position to display the words at the slots 
in the front. To start the machine in motion, these 
levers are lifted simultaneously by means of a rod to 
which their free ends are attached. When thus raised, 
the machine starts instantly, so that the finger piece 
on the lower end of the rod need be held in an elevated 
position only for an instant. The machine will con- 
tinue to run until the points on the levers enter the 
notches in the rolls. It is evident that the center gear 
wheel need Only be moved at the end of the route, 



when the car will travel back over the road in the op- 
posite direction. At each movement of the ribbon, a 
bell is struck to attract attention to the indicator. 

This invention has been patented by Mr. William W. 
Currie, of Smith's Falls, Ontario, Canada. 

— ■»<»>♦ 

measuring the Balk of Solids. 

Mr. Klumann, of Halle, has devised a simple and 
easily constructed little apparatus for measuring the 
bulk of a solid body without immersing the latter in 
water and without weighing it. 

The instrument consists of a graduated glass tube, 
1 in. in diameter, which is closed at the upper extrem- 
ity with a rubber stopper, while the lower extremity is 
fixed in a copper box, 2% in. in height and 4 in. in di- 
ameter. 

The apparatus is filled with sand up to the zero of the 
graduation. Then it is turned upside down and the 
bottom of the box is unscrewed, and the object inserted. 
After the box has been closed, it is placed in its upright 
position. It is then only necessary to observe the level 
of the sand in the tube. The volume sought for will be 
read upon the graduated scale. — Chronique Indus- 

trielle. 

■ «in » 

Cutting Glass Tubes by Electricity. 

Mr. Estere, of La Reoli, describes in La Nature the 
following process of cutting glass tubes of wide diame- 
ter by means of electricity : 

The tube is surrounded with a fine wire, and the ex- 
tremities of the latter are put in communication with a 
source of electricity. It is necessary to see that the 
wire adheres closely to the glass. When a current is 
passed through the wire, the latter becomes red hot 
and heats the glass beneath it. A simple drop of water 
deposited upon the heated place will cause a clean 
breakage of the glass at that point. Contrary to what 
happens with the usual processes, the thicker the sides 
of the tube are, the better the experiment succeeds. It 
is unnecessary to say that this process is perfectly ap- 
plicable likewise to laboratory bottles. 

s i n > 

IMPBOVED CAB COUPLING. 

By means of the simple device shown in the accom- 
panying engraving, ears may be coupled without the 
use of a coupling pin. In the upper surface of each 
drawbar, near its outer end, is formed a concave 
recess, inclining downward toward the extremity of 
the bar, and terminating in a cavity which is adapted 
to receive one of the balls of the coupling bar. In the 
recess and cavity the drawbar is slotted outwardly, 
and opposite the center of the cavity a flaring recess 
is formed in the end of the drawbar. In the bottom 
of the inner recess is a mortise extending downward 
through the drawbar. The coupling bar is a straight 
bar of iron, having its ends reduced in diameter, and 
having a ball upon each end. Coupling is effected by 
dropping the balls of the bar into the recesses of the 
drawbar, as shown in the two lower views, the lowest 
view being a plan. The coupling b*r is held in posi- 
tion for coupling by standing it perpendicularly in the 
cavity, as indicated by the dotted lines, so that when 
the cars come together the jar will cause the bar to fall 
over and engage the empty drawbar. The drawbar 
may be formed with an eye at one end and ball at the 
other, when it is desired to use this improvement with 
the ordinary drawbar requiring a link and pin. The 
coupling bar shown in the top figure is designed to be 
attached to a locomotive, and is provided with a ball 
and- eye, so that it maybe used in connection with this 
or with the common drawbar. This device will couple 
on every ordinary curve and when one drawhead 
stands higher than the other, while the strain upon 
the bar is always a direct pull, no matter how sharp 
the curve may be, or how much difference there may 
be in the heights of the drawheads. In this coupling 
there is but one part to look after, instead of the link 
and two pins of the ordinary coupling. 

This invention has been patented by Mr. G. R. 
Mavis. Particulars can be had by addressing Messrs. 
Mavis & Burkhalter, of Wymore, Neb. 




BOILEB CLEANEB. 
The accompanying engraving represents an invention 
which has been patented by Mr. Albert De Camp, of 
Chattanooga, Tenn. The impurities in the water of the 
boiler are removed by a skimmer of novel form, thus pre- 
venting the formation of scale, etc. The skimmer con- 




■ v\\ 



DE CAMP'S BOILEB CLEANEB. 



sists essentially of two leaves, formed with TQunded 
ends, and partially surrounded by upwardly extending 
flanges, which reach partly around the rounded ends. 
The sections are united by a rivet, and each is formed 
with a circular slot, through which a clamping bolt is 
passed, in order that the two leaves may be held to- 
gether in any desired position. To the flange of the 
upper section is secured a strap having a set screw. 

The skimmer is employed in connection with a blow- 
off attachment— illustrated in Fig. 3 — in which the set- 
tling drum has a blow-off pipe provided with a valve., 
To the drum are secured two pipes, furnished with 
valves, and arranged as shown in the drawing. The 
skimmer is introduced through the manhole, and at- 
tached to the lower end of the shorter pipe by means of 
the strap and set screw. 

After the skimmer has been secured, its two sections 
are spread apart until their ends strike the walls of the 
boiler, thus reaching across the water level at the rear 
of the boiler. As the circulation of the water is from 
the front to the rear end of the tjoiler, the impurities 
carried by it Will be intercepted by the flanges and ear- 




MAVIS' IMPBOVED CAB COUPLING. 



DENNIS' WASH BOILEB FOUNTAIN. 

ried upward by a current passing through the short 
tube and into the drum, where they will settle. They 
may then be discharged through the blow-off pipe. 
The clear water at the top or the settlings passes back 
into the boiler through the other pipe. In Figs. 1 and 
2 the leaves of the skimmer are shown extended as in 
use, and folded ready to be introduced through the 
manhole. 

» i n> 

WASH BOILEB FOUNTAIN. 

The object of this invention, which has been patented 
by Mr. Charles W. Dennis, of 177 Jarvis Street, To- 
ronto, Canada, is to provide a simple device to be ap- 
plied to an ordinary wash boiler, for creating a circula- 
tion of the water through the clothes in the boiler. 
The hollow drum is provided with a series of internal 
radial partitions, which extend from the inner surface 
of the wall of the drum toward the central aperture. 
A hole is formed in the drum between each pair of par- 
titions, and the chambers between the pairs of partitions 
communicate with the central aperture, around which, 
upon the upper surface of the drum, is a collar for re- 
ceiving the discharge pipe. The drum is placed in the 
boiler with the open side down, and the discharge pipe 
curves over toward the center of the boiler. 

The steam from the boiling water beneath the drum 
carries the water up through the pipe, while the cool 
water enters the drum through the holes in the wall, 
and is heated and carried upward in the pipe. In this 
manner a circulation is continuously maintained, the 
water entering below becoming heated and rising, 
and then, as it becomes cool, falling and passing on its 
way downward through the clothes contained in the 
boiler. The steam is generated principally in the 
chambers in the drum, in which the circulation is not 
strong, while the body of water employed in cleansing 
the clothes flows continuously through the rim open- 
ings and between the pairs of partitions, and is carried 
upward by the steam generated in the chambers. 
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DECISIONS BELATING TO PATENTS. 
17. S. Circuit Court.— Southern District of New York. 

Snyder et al. vs. Bunnell et al. 

BURGLAR ALARM PATENT. 

Coxe, J. 

Where a person makes and puts on the market an 
article which of necessity, and to the knowledge of 
such person, is to be used for the purpose of infringing 
a patent, such person will be held liable under the doc- 
trine of contributory infringement. 

But the doctrine that a party may be held liable as 
an infringer solely because an article sold by him might 
be used by the purchaser as one element of a patented 
combination would be too dangerous to be upheld. 

In order to hold a party liable under the doctrine of 
contributory infringement, there must be proof that 
what he did was for the purpose and with the intent 
of aiding infringement. (Saxe vs. Hammond, 1 Holmes, 
456.) 

Bill dismissed. 

V. S. Circuit Court.— District of Massachusetts, 

Union Paper Bag Machine Company et al. vs. 
Standard Paper Bag Company et al. 

PAPER BAG MACHINES. 

Decided November 26, 1886. 

Colt, J. 

Claims 8, 10, and 13 of reissued letters patent No. 
8,357, July 30, 1878, for improvements in paper bag ma- 
chines, by opening the end of a tubular blank and 
forming the first or diamond fold thereof by means of 
the conjoint action of two adjacent moving surfaces, 
these surfaces consisting of two revolving rollers into 
which the blank is fed, the lower roller drawing the 
free or lipped end of the blank in one direction, while 
the other roller, moving in another direction, pulls the 
other side of the blank by the seam connecting it with 
the preceding blank, this operation extending the 
mouth of the bag into a diamond fold shape. Held 
not to be infringed by defendant's machine, which has 
only one roller and no second divergent moving roller, 
the fold not being formed by the conjoint action of 
two diverging moving surfaces. 



first disturbed and out of co-ordination. Size, weight, 
locality, etc., in many persons may require time to 
adjust themselves to the new conditions. Men who 
are accustomed to work at great elevations — roofers, 
painters, etc. — do not as a rule suffer from such morbid 
sensations, because their faculties have become edu- 
cated to the relations of altitude." 



IMPBOVED SHAFT HOLDEB. 
Pivotally connected to the shafts, at the left hand 
side of the vehicle, is a bar shaped as clearly shown 
in the side elevation, Fig. 2. One end of this bar ex- 
tends forward along the shaft, and is pressed upward 



17. S. Circuit Court.— District of Massachusetts. 

Baltimore Car Wheel Company et al. vs. Bemis 
et al. 

Carpenter, J. 

This bill alleges that the complainants are the own- 
ers of and licensees under certain letters patent for cars 
and car axle boxes, and that the respondents have 
falsely and maliciously published statements and writ- 
ten letters to the effect that the complainants have 
failed in a suit for infringement of said letters patent 
brought against the respondents ; that the axle boxes 
and gear manufactured by the complainants are in- 
fringements of certain other letters patent owned by 
the respondents, and that suits are about to be brought 
by the respondents on account of such infringement 
against the complainants and those who shall purchase 
and use their axle boxes and gears. The bill further 
alleges that by reason of the said false statements those 
who desire to purchase and use the apparatus made 
and sold by the complainants are deterred from so do- 
ing through fear of litigation, and the business of the 
complainants is thereby injured, and prays for an in- 
junction. To this bill respondents demur. 

We think the demurrer is well founded. There is no 
jurisdiction in a court of equity to enjoin libel on the 
rights or title of the complainant. We understand this 
to be the settled law both in England and in this coun- 
try, in the absence of statutory provisions conferring 
such jurisdiction. The question is so fully and clearly 
discussed in the leading decisions that we do no more 
than cite them. (Prudential Assur. Co. vs. Knott, L. 
R., 10 Ch., 142 ; Boston Diatite Co. vs. Florence Manufg. 
Co., 114 Mass., 69; Kidd vs. Horry, 28 Fed. Rep., 773.) 




V. S. Circuit Court.— Southern District of New York. 

OSBORN VS. Judd et al. 

DESIGN PATENT. 

Shipman, J. 

A preliminary injunction will not be granted to re- 
strain the infringement of a " design for a banner rod, 
consisting of a conventional imitation of a straight 
twig with the bark and slantingly cut ends," the sec- 
tion which relates to design patents demanding, it 
may be supposed, the exercise of more genius than is 
exhibited by it. 

— ■><•»» 

Morbid Impulses. 

What is the cause of a person having a feeling as 
though he had to jump or throw himself down, while 
standing near the edge of the wall of a high building, 
or place 40 or 50 feet above the ground ? This question 
is asked of the editor of the Herald of Health, and 
his answer in the journal is as follows: "This feel- 
ing is due, we think, to a sudden confusion of mind 
produced by the new situation in which one finds him- 
self when brought to survey the prospect from a 
lofty elevation. It is a change in relation to one's 
surroundings that seems at first to set experience at 
fault, and the faculties of perception, therefore, are at 



SPENNEBEBG'S IMPBOVED SHAFT HOLDEB. 

by a spring, while the other end is formed with a 
pawl, so that it may engage with a serrated plate 
secured to the rear side of the axle by the clip bolts. 
When the shafts are raised to the desired height, they 
will be caught and held in that position by the pawl 
engaging with one of the serrations of the plate. They 
will then be out of the way, and there will be no danger 
of their being broken. To lower the shafts into posi- 
tion for hacnessing the horse, it is only necessary to 
press upon the outer end of the bar to detach the pawl, 
when they will come down gradually and without 
noise. This simple and efficient device will be appreci- 
ated by carriage owners, because of its many excellent 
features. 

This invention has been patented by Mr. Q. J. 
Spenneberg. Further particulars can be had from 
Mr. J. A. Donaldson, of Carrollton, Ky. 



IMPBOVED BOEING MACHINE. 
The boring machine illustrated in the accompanying 
engraving has many admirable features. When once 
placed in position, it will bore the whole mortise with- 
out being moved, thereby doing double the amount of 
work in the same length of time, and with greater ease 
to the operator, as the cranks are adjustable for large 
or small auger, soft or hard wood, and any speed may 



New Treatment for Phthisis. 

4Aew method of treating phthisis has been proposed, 
bat apparently as yot but slightly tried, by Professor 
Kremianski, who read a paper on the subject at the 
recent Moscow Medical Congress, which provoked a 
good deal of discussion. The idea is based, first, on 
the fatal effect of the most dilute solution of aniline on 
Koch's bacillus, and, secondly, on the fact that aniline 
seems to be but slightly, if at all, poisonous to the 
human body. Professor Kremianski proposes to in- 
troduce aniline into the lungs, and, indeed, the circu- 
lation generally, by inhalation, so that the phthisis 
bacilli would be bathed in a very dilute solution of 
aniline, wherever they may be. This, he thinks, would 
kill them, and render even pulmonary cavities free 
from bacilli, so bringing them into the condition of 
healthy granulating ulcers, which may be expected to 
cicatrize. A committee has been appointed, including 
Professors Subbotin and Ostroumoff, wh6 expressed 
themselves at the meeting as strongly opposed to the 
plan, for the purpose of observing Professor Kremian- 
ski's proposed experiments in one of the Moscow hos- 
pitals. 

Two cases in which the aniline treatment had been 
successfully tried were detailed. A lad of eighteen, 
who had undoubted phthisis, was ordered a four drop 
dose of aniline (but took by mistake three times the 
proper quantity) combined with nux vomica, mint 
water, and antifebrin, his diet being good, including 
dried meat, kvas, and oranges. He was also given in- 
halations of atomized aniline. A remarkable change 
took place almost immediately, all the rales disappear- 
ing ; his temperature, respiration, and pulse becoming 
normal. His skin, however, assumed a slightly blue 
tinge ; but whether this was as permanent as the cure 
is represented to have been is not stated. 

The second case was a complicated one, there being 
tubercular peritonitis and meningitis, together with 
typhoid fever, present at the same time as pulmonary 
phthisis. Aniline inhalations, washing out the pulmo- 
nary cavities with corrosive sublimate and antifebrin, 
were employed, together with a-special acid diet, as in 
the other case. Here, too, the results are said to have 
been remarkably good, the bacilli disappearing from 
the sputum, and the patient regaining his health en- 
tirely. No mention is made in the abstract published 
by the Vrach of any change of color in this patient's 
skin. 

Among the various replies that were made to Profes- 
sor Kremianski, Dr. Zakrzhevski, of Helsingfors, re- 
marked that/admitting the facts as stated, still there 
was nothing to show that the aniline had been the 
cause of the cures. He himself had had surprisingly 
good results in phthisical cases, the disease becoming 
completely arrested by simply giving increased nourish- 
ment and prescribing antipyrin. — Lancet. 
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DBYDEN'S IMPBOVED BOBING MACHINE. 

be given to the auger. The machine is moved hori- 
zontally by means of the side screw, which is cut with 
two threads to the inch, and thereby forms a gauge. 
The machine may be adjusted to bore at any required 
angle. It will bore two or more holes to the same 
depth, as it has a stop provided for that purpose. The 
machine is compact, simple in construction, and effi- 
cient. 

It is manufactured solely by Mr. George W. Dryden, 
of 23 Gtlen Street, Worcester, Mass., and may be seen at 
the Worcester (Mass.) Industrial Exhibition. 



Manufacture of Carbon. 

The following item, says a correspondent in the Elec- 
trical World, I have picked up, and it ought to be of 
interest : 

" The manufacture of carbons for electric lights has 
become an important business. At a trial in Cleve- 
land for alleged infringement of patent, a witness testi- 
fied that of 150,000 carbons burned daily in the United 
States, 100,000 are manufactured in Cleveland, where 
there are 20 furnaces. The carbons are made chiefly 
of the residuum of oil after it has been refined, but the 
deposit about natural gas wells is also coming into use. 
The material is ground to a powder, a little pitch is 
added, and the substance is then placed in moulds. 
These are packed in boxes and the latter placed in a 
furnace, where they are subjected to the most intense 
heat. The capacity of an ordinary furnace is 45,000 
carbons. Through the use of a movable furnace roof, 
the patent on which forms the subject of contention, 
two furnaces are constructed side by side, and while 
the carbons in one are being burned the other is loaded 
with boxes of moulds. Under this system two men 
load a furnace in one day, the carbons are thoroughly 
burned in five days, and the cooling process continues 
only 24 hours." 

«iii> 

JL Remarkable Dos; Story. 

John Templeton is a blacksmith who owns a fine 
specimen of the English mastiff. Recently Mr. Tem- 
pleton Was working at his forge, putting a new steel 
in a pick. The new steel was slightly burned in the 
heating, and, instead of welding, flew in half a dozen 
pieces. One piece struck the blacksmith just above 
the right eye with such force as to fasten itself in 
firmly. The blacksmith staggered and fell backward. 
How long he was unconscious he does not know, but 
when he revived the dog lay almost in the middle of 
the shop crying almost like a human being, and rub- 
bing hisjaws in the dust of the floor. The piece of 
steel that had struck Mr. Templeton lay a short dis- 
tance from the dog. The faithful brute had seized 
the hot steel with his teeth and drawn it from the 
frontal bone of Mr. Templeton's head. The dog's 
mouth was found to be badly burned. — Albany Jour- 
nal. 



© 1887 SCIENTIFIC AMERICAN, INC. 



April 2, 1887.] 



gtuntiiit ^mttitm. 



213 



YACHT RACE ACB088 THE ATLABTK. 
On March 12, the transatlantic yacht race from "Owl's 
Head, New York harbor, to Roche's Point, Queenstown 
harbor, was started. Up to the present writing 
(March 26), the relative position of the two competing 
yachts is unknown, as the reports brought in by the 
steamers are vague and conflicting, It therefore 
seems probable that the first authentic information 
will be sent out when the winner crosses the finish. 
Quick time is not looked for, owing to heavy seas and 
adverse winds. 

The race is the result of a challenge issued by the 
owner of the Coronet, and is " for the purpose of test- 
ing and comparing the sea-going and sailing qualities 
of keel-schooner yachts built and. now owned in this 
country." The race was open to all yachts of this de- 
scription of American build, without any allowance 
whatever. This challenge was accepted by the owner 
of the Dauntless, and each yacht put up $10,000, so that 
the winner will receive double this amount, less inci- 
dental expenses. 

The principal dimensions of the two yachts are given 
below : 

Corona. Dauntltm. 
Ft In, Ft. In. 

Length over all 188 134 

Length on load water line .....j 128 117 7 

Extreme beam .; 2T d 86 7 

Extreme draught of water , IS 8 12 8 

Least freeboard , 8 8 8 7 

Length of mainmast.... 91 85 6 

Length of main boom » 68 68 

Length of topmast 86 46 

PHrpendicnlar of sail triangle, as per New 

York Yacht Crab role 108 'Tj WT 

Base of sale triangle, as per New York 

Yacht Club role , 184 9 188 6 

Sail tons, as per New York Yacht Club 

rule for racing measbment 114 1113 

Area of lower sails in square feet 7,185 6.941 

Area of top sails in square feet 1,130 1,093 

Area of square sails in square feet 8,185 SJBfR 

Load displacement in tons ......i 277 215 

Ballast in tons 128 80 

Tonnage, old measurement 880 S8T7 

The Coronet is considered to have two distinct ad- 
vantages over her rival— she is larger and newer* She 
was built by the Poillon Brothers, at South Brooklyn, 
in 1885, while the Dauntless was constructed twenty- 
one years ago, at Mystic Bridge, Conn., by Forsyth & 
Morgan. 

The Coronet crossed the finish line first, at 12:41 P. M. , 
Qneenstown time, on March 27th. Her time is next to 
^he best ever made by a yacht- .from New York to 
Qneenstown, and is especially remarkable as the 
weather, during the entire voyage, was uncommonly 
tempestuous, even for this season of the year. The 
actual time from the start was 14 days 19 hours 8 min- 
utes and 14 seconds. The whole number of nautical 
miles sailed was 2,934. The longest day's run, 291 '5 
miles, was made on the 26th, and the two shortest, 89 
and SI miles, on the 22d and 23d respectively. 

The Dauntless was sighted at 11 A. M. on the 28th. 



How to Electroplate Flower*, Insect*, Etc. 

Among the most recent efforts in this direction may 
be mentioned the improvements in the preparation of 
organic matter for metallization by galvanic deposit 
recently introduced by La Societe anonyme de Metal- 
lisation .artistique des Aniinaux, Vegetaux, ou auter 
corps, of Paris, whose process consists in the employ- 
ment of an albuminous liquid, with which the dif- 
ferent substances in question are treated to* prepare 
them for metallization. This liquid may be tfius ob- 
tained: A quantity of snails or slugs are first washed 
in ordinary water, to free them from all earthy or cal- 
careous matter ; they are then placed in a vessel con- 
taining distilled water, and are left here sufficient time 
to give off slowly their albuminous matter. 

The albumen thus obtained is now filtered and 
boiled for about an hour. After the boiling is added a 
quantity of distilled water sufficient to replace that 
lost by the boiling, and about 3 per cent of nitrate of 
silver. This liquid is then placed in bottles, hermeti- 
cally closed, and kept in the dark ; it will thus keep 
without any alteration. To use this liquid for the 
preparation of the objects, about 30 grammes of it is 
dissolved in about 100 grammes of distilled water. In 
this solution the objects are submerged for a few 
moments ; they are then placed in a bath consisting of 
distilled water with about 20 per cent of nitrate of 
silver in solution, and afterward submitted to the 
action of hydrosulphuric gas, to reduce the nitrate of 
silver adhering to the albumen-covered surface of the 
Object. 

Thus treated, all organic matter is rendered fit to 
receive a galvanic deposit ; and the galvanic products 
obtained by this process are far superior in fineness 
and neatness to those obtained by any other known 
process. Even the finest and most minute fibers and 
veins, the smallest unevenness of surfaces, and hairs 
scarcely visible to the naked eye are clearly discernible, 
and come out with striking neatness, the metallic de- 
posit being of perfectly uniform thickness and ad- 
herence. 



Steamship Economy. 

At a recent meeting of the Engineering Section of the 
Bristol Naturalists' Society, a paper on "Compound- 
ing Oscillating Marine Engines," of which the follow- 
ing is a summary, was read by Mr. J. W. J. Harvey : 

In describing the method adopted, attention was 
called to the fact that in the search after economy the 
history of these engines is somewhat unique, if not al- 
together exceptional, from the circumstance that no 
less than three separate classes of engines had been at 
work in the same vessel — the Juno — viz., " jet condens- 
ing," " surf ace condensing," and "compound," under 
almost identical conditions of "draught of water," 
"displacements," "midship area," "propeller," etc., 
from which probably may be drawn some useful con- 
clusions as to the cost of motive power in steam 
vessels, having regard to the description of machinery 
employed. With the " jet condensing " engines, work- 
ing with a boiler pressure of 30 lb. per square inch, an 
indicated horse power of 1,605 was developed on a con- 
sumption of 92 tons of coaj per voyage, giving the ves- 
sel a speed of 14 1-10 knots per hour. Subsequently the 
engines were fitted with a surface condenser and new 
boilers working at the original pressure of 30 lb. per 
square inch, when the same indicated horse power and 
speed were maintained on a reduced consumption of 
84% tons of coal per voyage. 

At the time the above alterations were made — al- 
though it was seriously under consideration to fit the 
vessel with compound engines — the competition was 
not so keen as to warrant the heavy outlay such a 
change would have involved, and recourse was there-, 
fore had to the surface' condensing arrangement. In 
process of time it is scarcely necessary to be reminded 
that competition in the shipping trade had become 
much more severe, so that the vessel had to compete 
with others in the same trade more recently built and 
fitted with compound machinery, and it is evident that 
she would be out of the race unless a considerable re? 
-drjotion could be made in the coal bill. The vessel 
was too good and too great a favorite to be cast aside 
as obsolete ; and as the outlay for entirely new com- 
pound machinery would not have been justifiable, it 
was determined to compound the existing engines at 
as moderate a cost as possible, at the same time main- 
taining such a rate of speed as would enable her to 
hold her own with her more modern rivals. In carry- 
ing out this idea it was necessary to retain as much of 
the existing machinery as possible, and to do this it 
was determined to keep one of the existing cylinders as 
the low pressure cylinder Of the compound arrange- 
ment, and to so proportion the new high pressure 
cylinder as to obtain the maximum power possible, and 
by this means the greater part of the existing ma- 
chinery was preserved, one cylinder, the entablatures, 
shafts, paddle wheels, condenser, side frames, air, cir- 
culating, and bilge pumps being retained, and the new 
parts required consisted only of bne cylinder, two sets 
of link motion, two feed pumps, a steam starting engine, 
and, of course, a pair of cylindrical boilers working at 
80 1b. pressure. The result was a compound engine 
having cylinders 40 in. and 66 in. diameter by 72 in. 
stroke, giving 1,270 indicated horse power, and a speed 
of 13 4-10 knots per hour, on a consumption of 49 tons 
of coal per voyage, the conditions as to draught of 
water, etc., remaining the same as before. The conclu- 
sions to be drawn are, therefore, that with 335 less in- 
dicated horse power, we have the loss of three-quarters 
of a knot in speed, or, in other words, it takes 335 indi 
cated horse power to g#t the last three-quarters of a 
knot, t>r about one-fifth of the whole power; that, 
when working with the jet condenser, the coal con- 
sumption was 92 tons per voyage. When working 
with the surface condenser, the consumption was 84% 
tons per voyage, or a saving of 8% per cent ; and when 
compounded, the consumption was 49 tons per voyage, 
giving a saving of 48J£ per cent Over the jet condenser, 
and 42 per cent over the surface condenser. This re- 
sult was deemed highly satisfactory, and has enabled 
the vessel to compete successfully with those of a more 
modern type, and to retain her place on the line in 
which, through all weathers and seasons, she has es- 
tablished for herself a favorable and widespread 

reputation. 

»iii » -' 

Peach Kernel OU. 

M. P. Gruyot (Sep. de Pharm.) gives the following 
tests for oil of peach kernels : 

With caustic alkalies it gives a dark yellowish-brown 
soap, easily soluble in distilled water. With phosphoric 
acid, at first a yellowish-brown emulsion, which be- 
comes gray and then loses its color. Chloride of zinc 
forms dirty gray flocks in the liquid ; and sulphuric 
acid, an orange-yellow coloration, passing through 
various shades of brown and red to a dark brown, the 
oil giving off a distinct odor of oil of bitter almonds 
as soon as it becomes warm. Sulphocarbonate Of 
sodium affords an orange-yellow coloration, and acid 
nitrate of mercury produces no effect except when sul- 
phuric acid is added, when- the oil becomes of aclearcit- 
ron-yellow. Bisulphide of calcium forms, with the oil, 
a granular canary-yellow soap, which subsequently 
loses its color. 



(Sovreapondence. 



Centennial of tbe United States Patent Laws. 

To the Editor of the Scientific American : 

Noticing in your paper on the 12th ult. Mr. E. M. 
Shields' suggestion of celebrating in 1890 the centen- 
nial of the adoption and foundation of the United 
States patent office laws, I am pleased to see this im- 
portant matter taken hold of by the Scientific 
American. 

There is no doubt if all the inventors and men who 
have become rich through inventions would take an 
active interest in the matter in time. Why should we 
not have a celebration which would do credit to our 
country, and possibly be able to show the world that 
our country is the mother of invention ? 

Dayid G. Weems. 
Baltimore, Md., March 16, 1887. 



Absorption through the Skin. 

Ritter and Pfeiffer.— The method followed in their 
experiments was to rub well into the extensor surface 
of a healthy limb half an ounce of an ointment contain- 
ing the substance under investigation, then to cover 
the spot with a protective bandage to prevent any pos- 
sible absorption by the lungs, and after twenty-four 
hours to collect some urine and examine it for the pres- 
ence of the drug. It was found that potassium iodide 
from a 10 per cent ointment passed into the urine in 
only one out of five cases, and .this was after the oint- 
ment had been used for four days, when the skin 
had become irritated and its continuity practically de- 
stroyed by the prolonged action of the fatty acids de- 
rived from the decomposition of the lard. Sodium 
salicylate applied in the same way was never found, 
even in traces, in the urine ; but salicylic acid invari- 
ably gave its characteristic color test with ferric chloride 
within a few hours after its application. 

This behavior of salicylic acid is attributed to the 
property possessed by it of softening the epidermis and 
rendering it permeable, and the extent to which this 
takes place is shown by the fact that if the application 
of salicylic acid ointment be followed by one of potas- 
sium iodide ointment, the potassium iodide quickly 
passes into the org nism and becomes detectable in the 
urine. When lard was replaced by lanolin, it was not 
found that the ointment manifested any superior pene- 
trative power. Some other experiments made to test 
the capability of the skin to absorb substances sprayed 
on to it in watery solution gave, when precautions were 
taken to exclude the spray from the respiratory pas- 
sages, only negative results. 



The Bids for Steel Armor Plates and Gun Forcings. 

On March 22, four bids were opened by Secretary 
Whitney. These tenders referred to the supplying of 
" about 1,310 tons of steel gun forgings " and " about 
4,500 tons of steel armor plates and appurtenances." 
The following is the abstract of the companies compet- 
ing and of the terms agreed to : 

Nam* of Company. Armor plate. Gun steel. 

Cambria iron Company $851,513.90 

Hldvale Steel Company 1,397,240.00 

Bethlehem Iron Company $8,610,707.50 902,880.79 

Cleveland Rolling Mill Co.... 4,021,580.00 

The Bethlehem Iron Co. agrees to provide the neces- 
sary plant to begin the delivery of the gun forgings 
within fifteen months, five months in advance of the 
requirements. It asks for the preference agreed to be 
given to the bidder who furnishes both classes of forg- 
ings, according to the naval department circular of 
August 21, 1886. The company, to prove its ability to 
carry out the contract, a condition exacted by the 
government, states that it has expended between 
$300,000 and $400,000 on its forging plant, and has on 
hand contracts amounting to $500,000. It states that 
financial arrangements have been made for $1,500,000 
additional capital, and special engagements for the use 
of patents and for superintendence have been provided 
for with the largest European firms. The latter clause 
is said to refer to the great French works at Le Creu- 
sot. It is a source of the greatest gratification to find 
our American firms ready to undertake this work. It 
gives an additional proof of what always has been 
very patent, that the inventive and engineering genius 
of the country are able to cope with all of its needs 
and emergencies. 



A Paradise for Messenger Boys. 
Intense excitement has been caused among the mes- 
senger boys employed by the Baltimore and Ohio Tele- 
graph Company in Washington, D. C. A dozen Aus- 
tralian ponies for the use of the messenger boys recently 
arrived, and since then the boys of the city have gone 
wild over them. The ponies are small and very hand- 
some, and as they stand saddled and bridled, with a 
rubber covering strapped on behind the saddle, they 
present a very neat and trim appearance, and, like the 
boys, they seem proud of their position. Since their 
arrival the B. & O. has been overrun with boys who 
want to be messengers, and are willing to work for 
nothing just to be able to ride one of the ponies. 
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THE JENSEN ELECTEIC BELLS. 
The special object of our visit to the show rooms of 
the Jensen Electric Bell and Signal Company, at No. 
a Gray's Inn Road, London, was to inspect a large con- 
signment of bells on the Jensen system, for America, 
and which are designed for railway, telegraph, hotel, 
and private use. This system we now illustrate, and 
from our engravings it will be seen that the unsightly 
magnet box is dispensed with, and the hemispherical 
bell replaced by a bell of the church type, as at Fig. 1, 
inside of which is the elec- 
tro magnet. This is a sin- 
gle solenoidal magnet of 
special construction, as 
seen at Fig. 2, and by it 
the armature is attracted 
by both poles simulta- 
neously. By this means 
less than half the usual 
quantity of wire is re- 
quired, thus reducing the 
external resistance of the 
circuit one half. Moreover, 
the armature, besides being 
magnetized by induction, 
as acted on in the ordinary 
method of making electric 
bells, is directly polarized 
by being in actual mag- 
netic contact by the con- 
nection of the gimbal 
(which is in one piece 
with the armature) with 
the core iron of the mag- 
net. It is thus induced to 
perform the 1 argest amount 
of work with the smallest 
electromotive force. In- 
stead of the armature and 
clapper being in a straight 
line attached to a rigid 
spring, which necessitates 
a considerable attractive 
power to primarily give it 
momentum, in the Jensen 
bell the armature and 
hammer are in the form of 
an inverted U, and, being 

perfectly balanced from the point of suspension, the 
lines of force from a comparatively small magnetic field 
suffice to set this improved form of armature into in- 
stant regular vibration. 

By using a flexible break and make arrangement in- 
stead of the usual armature spring and set screw, a 
better result is attained, and the armature can be set 
nearer the poles of the magnet with sufficient traverse 
of the hammer. The reason why these bells require so 
little battery power to ring them is, first, because the 
armature and hammer are so perfectly balanced as to 
offer but little resistance ; secondly, because the ex- 
ternal resistance to ; the current is reduced ; and, 
thirdly, because the best possible use is made of the 
electro-magnetic force at disposal. The bells are of 
elegant appearance, very sonorous, and can be fixed in 
any position, as exemplified by Figs. 3 and 4, the artis- 
tic mountings serving to show their symmetrical forms 
to advantage. Fig. 6 of our engravings is a sectional 
view of the bell and 
movement, showing 
the whole arrange- 
ment as already de- 
scribed. 

Fig. 5 illustrates 
more clearly the in- 
sulator which acts as 
a collet for holding 
the movement se- 
curely in the bell,and 
at the same time ef- 
fectually insulates it, 
so that by taking one 
end of the coil wire 
to the bell, as shown 
in our engravings, 
the bell,, and conse- 
quently the bracket 
or hook it hangs on, 
forms one contact, 
and the terminal of 
the movement, as 
seen projecting 
through the top of 
bell, the other. For 
trembling bells, the 
other end of coil wire 
is fastened to the 
contact spring, for 
single strokes to the 
movement itself. An 
important feature is 
that by a simple ar- 
rangement the hours 
can be simultaneous- 



ly struck on a number of bells, so that, if desired in a 
public building, large factory, an office, or for domestic 
use, the exact time can be synchronously rung out on 
as many bells as may be mounted in various places. 
Fig. 7 shows an arrangement for fixing the bell rigidly 
on board ship, or in any other circumstances where it 
is subject to oscillation. 

The eye for suspending the bell on a hook will be 
seen to have been unscrewed and the bell placed in po- 
sition for screwing on to the horizontal arm, or it can 




panying engraving shows clearly how the knob was 
moulded, the method pursued being similar to that 
used in moulding intricate figures for easting in bronze. 
The sand was packed closely around one-half of the 
knob and its shank, and was then scraped entirely 
away from the top, while the rim was left covered for 
about one-third of its circumference and the shank for 
about one-half. The sand was then dusted, to prevent 
the next addition from adhering. Sand was then 
packed against about one-sixth of the rim at each side, 

so that up to this point 
two-thirds of the rim had 
been covered. These two 
pieces were then dusted, 
when the entire top was 
moulded in one piece, as 
shown. The final opera- 
tion was forming the cope 
or uppermost piece, which 
received the impress of the 
upper third of the rim and 
upper half of the shank. 
The five pieces comprising 
the mould were then sepa- 
rated, the knob removed, 
when the parts were re- 
assembled, baked, and the 
metal poured in through 
suitable gates in the usual 
way. The casting was 
sharp, clear, and a perfect 
copy of the original, to 
which it was decidedly 
superior, as it was made of 
one solid piece of metal. 
This specimen of moulding 
was done by Mr. James 
Kane at the brass foundry 
of Mr. James Reynolds, 
New Haven. 



IMPROVED ELECTRIC BELLS. 

be screwed up to the vertical holder, seen to the left. 
Figs. 8 and 9 represent the Jensenindicatore, which are 
exceedingly simple, there being no permanent magnet 
or other arrangement likely to get out of order. By a 
simple and inexpensive arrangement the bell can be 
fitted with a responding attachment, so that a person 
ringing to a servant can receive, by the servant press- 
ing the button on his or her bell, an intimation that 
the summons has been heard and will be attended to. 
— Iron. 

■* < » > »■ — 

MOULDING AN OLD FASHIONED KNOB. 
A short time since, it became necessary to reproduce 
an old fashioned brass knob, which was so ornamented 
with raised figures as to prevent its being moulded in 
the ordinary way. The knob was made of hammered 
sheet metal, the top rim and back being in separate 
pieces, united by burnishing, and the shell thus 
formed being filled with plaster. The accom- 
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On Sugar In the Blood. 

Afseries of scientific and 
profound researches has 
been completed by Prof. 
Seegen, of Vienna, which 
has as its result the estab- 
lishment of the fact that 

the sugar formed by the liver is derived from albumen 

and fat. 
A portion of the result/3 obtained were published 

some time ago, and the general conclusions of the whole 

work are as follows : 

1. That the blood passing from the liver contains an 
infinitely greater quantity of sugar than that entering 
the organ. 

2. The newly formed sugar in the liver is wholly in- 
dependent of saccharine food, as well as of the carbo- 
hydrates introduced with the food. 

3. Even the liver glycogen is unconcerned in the pro- 
duction of sugar in the liver. 

4. Albumen and fat are the materials out of which 
the liver forms sugar. 

The fact that sugar is formed from fat is a new one, 
and is not in accord with the previously entertained 
chemical and physiological ideas. It appeared to the 
author, therefore, of much interest to experimentally 

demonstrate the con- 
version of fat into 
sugar. This was ac- 
complished by bring- 
ing together fatty 
bodies and blood 
with finely divided 
liver substance. The 
settlement of this 
question, that sugar 
is formed from fat by 
the liver, seems to 
point to that organ 
as the great labora- 
tory in which the 
food is changed for 
the purposes of life, 
for the performance 
of work a,nd the pro- 
duction of heat. It 
has a great practical 
significance, inas- 
much as it teaches 
us the full worth of 
fat as material for 
food.— Med. Review. 



MOULDING AN OLD FASHIONED KNOB. 



The shafts for 
the three U. S. Gov- 
ernment vessels to 
be built by Messrs. 
Cramp in America 
are contracted for by 
the English steel 
makers, Messrs. 
Whitworth & Co. 
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PLAGUE OF LOCUSTS IN AUSTRALIA. 
In the beginning of December last the Wallaloo and 
other districts of Victoria were visited by a plague of 
locusts, or rather grasshoppers. The amount of dam- 
age done was enormous; the farmers being driven to 
their wits' end as to what they should do with their 
stock until the summer is past, as grass as well as corn 
crops have disappeared before the advance of the 
clouds of insects. Hundreds of acres of crops have 
been eaten down to the ground, and hundreds of 
other acres partly destroy- 
ed. Reading & Sons in 
one day had 50 acres of 
crop, expected to yield 20 
bushels to the acre, half 
destroyed, and 100 acres 
greatly damaged. In less 
than one week they had 
three selections of good 
grass leveled to the 
ground. 8. Andrew had 
about 70 acres of wheat 
crop greatly damaged. 
During the time the reaper 
was cutting his oat crop 
the locusts ate more than 
half of it, and in a few 
days cleared his two selec- 
tions of all grass. George 
Maunder had sixty acres 
of wheat badly injured, 
and his oat crop nearly 
eaten up. Two reapers 
could not cut down the 
crop fast enough to keep 
pace with the destruction 
of the pest. John Maun- 
der had thirty acres of 
oats eaten up stalk and 
stump and his wheat crop 
was greatly injured. A. 
Main, T. Aldred, and sev- 
eral others have been great 
sufferers. The district 
looks like a barren waste. 

On the Wallaloo Station there is not sufficient grass to 
feed the sheep. Fortunately, in some instances, the 
wheat crops are so far advanced that both stalk and 
grain were too hard for the pest to do much dam- 
age, any farther than eat off the low heads.' Conse- 
quently, a few good crops are left standing, but these 
are few and far apart. Marnoo, Banyena, Cope Cope, 
Swan water, Darkbonee, and other localities have suf- 
fered greatly. The locusts travel in companies about 
two miles wide, from two to three miles in length, and 
are from one to two inches thick upon the ground. They 



are clearing everything before them at the rate of 
about three-quarters of a mile each day. Myriads of 
the insects have also visited the Great Western, where 
a number of young vines were destroyed. The old 
ones were not touched. — Town and Country Journal. 



THBEE BELATED BBEEDS OF BOGS. 
Formerly, hunting exhibitions were held in the park 
of the Rosenborg Castle at Copenhagen, and in con- 
nection with the first of these there was a show of 




THE PLAGUE OF LOCUSTS IN AUSTRALIA. 

dogs from all countries, which offered much that was 
new and interesting to lovers of these animals. In 
this way attention was called to the Danish dog, 
which does not resemble the German bulldog, but is 
undoubtedly a near relative of the English mastiff. 
It is difficult to decide whether there has been a cross 
here with the mastiff, or whether the Danish dog is 
simply a type of the heavy stag hound (C. molossus), 
from which, in the course of time, have come the 
English mastiff, the German bulldog, and, perhaps, 
also the progenitors of the present short haired St. 



Bernard. The finest of this class have been bred for 
the last thirty or forty years on the Broholm estate, 
from which they are called Broholm dogs. In the 
neighborhood of Copenhagen these dogs are seen 
everywhere. It is, in fact, a national breed, and al- 
though all specimens are not of equal value or size or 
of the same color, still there is a certain common type 
which is unmistakable. As the Kennel Club of Co- 
penhagen has made a point of preserving and improv- 
ing the breed, and has officially established the race 

marks, a greater uniform- 
ity will probably be reach- 
ed. It is to be hoped that 
the past of the race and 
its relationship to the 
mastiff will be made sub- 
jects of investigation, as 
opinions on these points 
have heretofore been very 
divergent. 

A repetition of the offi- 
cial enumeration of the 
marks of the breed would 
fill too much space, and 
therefore we will limit our- 
selves to mentioning a few 
of their characteristics. 
The Danish dog is of the 
same height and strength 
and, ordinarily, also of the 
same shape as the mastiff, 
but he is" not so heavily 
built, and reminds one 
more of a powerful hunt- 
ing dog. His head is not 
so broad, his ears are com- 
paratively small, set high 
and lie smooth, his fore- 
head is smooth (not wrink- 
led like that of the mas- 
tiff), the bridge of the nose 
is slightly arched, and the 
lips do not hang so low ; 
his eye has a good natured 
and intelligent expression, 
and 1 shows no red at the corner. The color of the 
short, fine hair is reddish yellow (not ashy gray or 
dark brown, as is the mastiff's), and the muzzle and 
eyebrows are^darker. Ordinarily, the Danish dog can 
run better than the pure mastiff, is not so heavy, is 
quicker and more active, and is highly commended as 
a companion and watchdog. 

As is shown.by the accompanying eut, the Danish 
or Broholm dog bears no resemblance to the German 
bulldog. The progenitors of the latter were carried 
from England and Ireland in great numbers in the 
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sixteenth century, and seventeenth century writers 
tell us that the race had increased to such an extent 
and the breed was kept so good that all importation 
of the dogs into Germany had ceased. 

In the year 1876 there was a great international 
dog show at Hamburg, and on this occasion the 
breeders and connoisseurs present failed to establish 
a difference between the dogs to which the terms 
" Ulmer" and "Danish" had been applied in Ger- 
many ; and at the shows held later in Berlin and Han- 
over, it was decided that there was no such differ- 
ence, and that the animals to which these names had 
been given were really the German bulldog of three 
centuries back. 

A fourth breed of dogs, the small but strongly built 
and plucky bulldog, is too well known to need any 
further description. — Ulustrirte Zeitung. 



Increasing Moisture in Booms. 

In a communication to the Sanitary Engineer, Mr. 
Henry R. Towne, president of the Yale Lock Manu- 
facturing Company, at Stamford, Conn., says: 

" As to my method of using steam for increasing the 
moisture in rooms, I will explain as follows : 

" My house is heated by an indirect steam apparatus. 
Soon after building it I ascertained, by using a Mason's 
hygrometer, that in winter the air in the house was 
very dry, the humidity ranging as low as between 30 
and 40 per cent of the dew point. Many sanitary 
authorities agree that 60 per cent humidity is desirable 
for health, and my personal experience seems to con- 
firm this view. I thereupon endeavored, in various 
ways, to raise the percentage of humidity. I used 
evaporating pans and porous cups in front of the regis- 
ters. Experimentally I tried wet cloths hanging from 
pans of water, which, by capillary action, gave consid- 
erable evaporation. All of these devices combined, 
however, failed to increase the moisture more than 
from 5 to 10 per cent. 

"Finally, I made a small connection in one of the in- 
direct steam coils, whereby I could admit a small jet 
of steam into the air box just under the coil. I at once 
found that this enabled me to raise the humidity to 
any desired point, the limit practically being that at 
which condensation on windows occurs. Since then 
I have had this arrangement applied to two of the coils 
on the main floor of my house, with the stems of the 
steam valves of the arrangement carried up from be- 
low, so the valves can be conveniently regulated from 
the room in which the moistened air is received. These 
valves are so adjusted as to allow a constant, butsmall, 
flow of steam into their respective air boxes. This is 
mingled with the inflowing air as it enters the heating 
coil, and is carried with it to the rooms above. The 
steam is delivered in each box through two one-fourth 
inch pipes, three inches apart. Under these hangs a 
small pan which catches the water of condensation as 
it drips from the ends of the steam pipes. A small 
overflow pipe carries off the water from these drip 
pans. 

" With this arrangement I easily keep the moisture 
of my house at 50 to 60 per cent of saturation during 
winter. It is easy at any time to increase this percent- 
age, but the result in cold weather is to cause rapid 
condensation on the windows, which is not desirable. 
A room heated to 70°, with the humidity at 60 per cent, 
is far more comfortable than one heated to 80°, with the 
humidity at 40 per cent, in my experience, as the former 
conditions are far more healthful. I am sure that the 
general adoption of my method of moistening the air 
in steam heated houses would be conducive to both 
health and comfort to all who live in them." 



BOILER FEED REGULATOR. 
Extended practical use has demonstrated that the 
machine herewith illustrated secures a uniform flow 
of water to the boiler, and holds the water in the boiler 
at whatever water line may be adopted. The tank in 
which the float rests is connected at the top with the 
steam space of the boiler, and at the bottom with the 
water space. Through the float is inserted a rod pass- 
ing through holes in guides at the top and bottom 
of the tank. Actuated by this rod is a lever that 
operates a rod having a valve at both its upper and 
lower ends — the upper valve being in a pipe that con- 
ducts steam from the tank to the pump, while the 
lower valve is in the pipe conducting water from the 
pump to the tank. As the water lowers in boiler and 
tank, the float descends and operates the lever to 
open the valves. Steam is thus admitted to the pump, 
which forces water into the tank. As the water rises, 
the float ascends, and the valves are closed. Thus 
the pump is kept in motion sufficiently to supply the 
boiler, in which the water never rises too high or falls 
too low. The machine is absolutely free from packing, 
and has no bearing exceeding an eighth of an inch in 
length, so that friction is reduced to a minimum. The 
same and a uniform water line can be maintained in a 
battery of boilers, even if not provided with a mud 
drum and steam dome, but in such a case it would be 
necessary to provide each boiler with a machine. The 
regulator is so attached that it will not interfere with 
the pump connections in use, and, as shown in the 
engraving, is furnished with a water glass. A steam 




States would recommend the latter type, and we refer 
to such producers of plate as Moorhead & Co., of 
Pittsburg, and others who have given the matter 
practical attention. 

It is certainly most desirable that armor plate pro- 
duction should be organized in the United States ; but 
the conditions prescribed by the' Naval Ordnance 
Bureau are such as to deter sagacious and experienced 
manufacturers from even considering the enterprise. 
The policy of the department in selecting for the 
protection of our ironclads a material discredited by 
the great maritime powers, and condemned in its own 
country, is in our opinion not only inconsistent with 
an intelligent study of European results, but antagonis- 
tic to domestic industry. Past experience of the fair- 
ness of the Bureau has been sufficiently discouraging, 
without offering to producers the chance of a new in- 
vestment under conditions known on their face to be 
impracticable. 

Had there been a want of specific information as to 
the most recent trials of solid steel armor in Europe 
— a circumstance hardly possible in view of the ac- 
knowledged employment of officers of our Navy by its 
manufacturer — the obviously proper course to deter- 
mine the relative merits of armor would have been to 
invite European producers to submit plates for trial in 
this country. It is within our knowledge that some 
time since, the Sheffield manufacturers of compound 
plate proposed such a trial to the Navy Department, 
offering to furnish at the proving ground, without a 
penny of cost to the department, a plate from 12 to 
20 inches thick, 10 to 12 feet long by 6 to 8 wide, to be 
fired at in competition with solid steel, only conditioned 
upon the detail of the firing being made public. The 
proposition has not received the formality of an ac- 
knowledgment.— Army and Wavy Jour. 



WYMAN'S BOILER FEED REGULATOR. 

gauge may also be attached. The simplicity of the 
device is evident, and its superiority is shown by the 
fact that its use has produced a saving in fuel, has en- 
abled the engines to do more and better work, has pre- 
vented the burning of boilers, and has done away with 
leaking of the boilers. 

This invention has been patented by Mr. Charles O. 
Wyman, Anoka, Minnesota. 



Asbestos Paper. 

Mr. Ladewig has devised a process of manufactur- 
ing from asbestos fiber a pulp and a paper that re- 
sist the action of fire and water, that absorb no 
moisture, and the former of which (the pulp) may be 
used as a stuffing and for the joints of engines. 

The process of manufacture consists in mixing about 
25 per cent of asbestos fiber with about from 25 to 35 
per cent of powdered sulphate of alumina. This mix- 
ture is moistened with an aqueous solution of chloride 
of zinc. The mixture is washed with water, and then 
treated with an aqueous solution of ammoniacal gas. 
The mixture is again washed,- and then treated with a 
solution composed of 1 part of resin soap and 8 or 10 
parts of water mixed with an equal bulk of sulphate 
of alumina, which should be as pure as possible. The 
mixture thus obtained should have a slightly pulpy 
consistency. Finally, there is added to it 35 per cent 
of powdered asbestos and 5 to 8 per cent of white 
barytes. This pulp is treated with water in an ordi- 
nary paper machine and worked just like paper pulp. 

In order to manufacture from it a solid cardboard, 
proof against fire and water, and capable of serving 
as a roofing material for light structures, sheets of 
common cardboard, tarred or otherwise prepared, are 
covered with the pulp. The application is made in a 
paper machine, the pulp being allowed to flow over 
the cardboard. Among other uses, the asbestos paper 
has been recommended for the manufacture of cigar- 
ettes. — L 'Industrie Moderne. 
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Armor Plates. 

In our consideration of the relative qualities of steel 
faced, or compound, and solid steel plates for the pro- 
tection of belted, turreted, or barbette war ships, it 
is obvious, if we are to draw a conclusion from the 
consensus of nations and the awards of contracts by 
war offices, that the compound type possesses superior 
merits to the solid steel. Practically, the fact that 
over 70,000 tons of the former have been purchased 
and less than 20,000 tons of the latter, and that France 
has preferred the production of English metallurgists 
to that of Baron Schneider by a ratio, from 1880 to 1886 
inclusive, of 14,957 tons in favor of the Sheffield armor 
as against 7,860 tons of the Creusot, would seem to be 
a conclusive argument for the compound type. We do 
not propose, however, to be actuated by simply com- 
mercial facts in our estimate of the qualities of the 
competitive systems. To adopt the precedents set by 
European nations in the character of war material, 
out of hand, would be not only inconsistent with 
American tradition, but antagonistic to the interests 
of domestic enterprise and production. The essays of 
England, France, and Germany in the direction of 
both guns and armor, it must be remembered, are yet 
but tentative. 

The question of protection for our war ships is es- 
sentially one which we can decide for ourselves, and, 
When the type to be used shall be determined, can 
answer for ourselves. Though European contractors 
first put in actual shape the idea of an ironclad, the 
inspiration was our own, and the first trial of armor 
in warfare was in American waters. 

The original armor for protected vessels was of 
wrought iron. At present the two types are of solid 
or homogeneous steel or of a steel face backed by 
wrought iron, the latter being known as compound. 
So far as we know, expert manufacturers in the United 



Does Consciousness Continue after Decapitation? 

On the 31st of January, Mr. Hayem read an interest- 
ing communication before the French Academy of Sci- 
ences upon the effect of transferring the blood of the 
horse into the head of animals that have just been de- 
capitated. He finds, in the first place, that when the 
head of a dog is suddenly severed from the body, the 
eyes for some time execute motions of anxiety, the jaws 
forcibly open and close, the eyes afterward become 
fixed, the nostrils dilate, the labial commissures con- 
tract, and the tongue contracts to the back of the 
mouth. A few seconds later, a few respiratory efforts 
are remarked, and finally the head becomes inert. 
These phenomena, as a whole, never last more than 
two minutes. 

If, as soon as the decapitation has been effected, the 
carotids are put in communication with the cubital 
artery of a horse, the vital manifestations are observed 
to last for half an hour. Finally, if the transfusion is 
not effected until the head has become inert, the vari- 
ous vital manifestations mentioned above reappear, but 
definitely cease at the end of a few minutes. 

Mr. Hayem concludes that the extinction of will and 
sensation is very rapid, if not immediate. Conscious 
life may, nevertheless, be prolonged for a moment by 
transfusion, when the operation is performed immedi- 
ately after decapitation ; but in the case of the recall 
to life of an inert head, nothing but automatic motions, 
without any trace of will, or consciousness even, can be 
perceived. 

Analogous experiments had already been performed 
by the learned physiologist Brown-Sequard, who came 
to the conclusion that the will returns to the head of a 
dog freshly severed from the body. Since then, this 
opinion has been submitted to no sort of verification. 
The experiments of Mr. Laborde with human heads 
that had been severed from the body for over an hour 
were performed under conditions where success was an 
impossibility. 

«in » 

The following are the dates of the introduction of 
railways in the various countries from 1825 to 1860 : 

England Sept. 27, 1825 

Austria Sept. 30, 1828 

France Oct. 1, 1828 

United States : Dec. 28, 1829 

Belgium May 3, 1835 

Germany.* Dec. 7, 1835 

Island of Cuba In the year 1837 

Russia April4, 1838 

Italy '. . . Sept., 1839 

Switzerland July 15, 1844 

Jamaica Nov. 21, 1845 

Spain Oct. 24, 1848 

Canada May, 1850 

Mexico In the year 1850 

Peru. In the year 1850 

Sweden In the year 1851 

Chili Jan., 1852 

East Indies April 18, 1853 

Norway July, 1853 

Portugal In the year 1854 

Brazil April 30, 1854 

Victoria Sept. 14, 1854 

Colombia Jan. 28, 1855 

New South Wales Sept. 25. 1855 

Egypt Jan., 1856 

Middle Australia April 21, 1856 

Natal June 26, 1860 

Turkey Oct. 4, 1860 
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THE PANAMA CANAL WORKS. 

The Panama Canal impresses the visitor as being one 
of the most gigantic engineering enterprises of modern 
times. Among the many difficulties to be overcome are 
those of taking the canal through the Chagres River 
some twenty times, through a hill several hundred feet 
high by means of a deep cutting, and through numer- 
ous swamps and beds of rock. When completed, it 
will be over fifty miles in length, twenty of which are 
now so far finished as to admit water, three miles 
having a depth of 25 ft. and the remaining seventeen a 
depth of 8 ft. 

Ainong the sketches, the port of Colon, or Aspinwall, 
at once attracts attention, with its extensive wharves 
and sheds running out into the sea. Alongside these 
huge ships of all nations are so secured as to be ready 
" to slip " at short notice, in case of a gale coming on — 
a very necessary precaution, as not long ago seventeen 
large vessels were driven from their moorings and totally 
wrecked by the violence of a tropical storm. The sea 
there is never still, and to guard against its violence 
the entrance to the canal has been protected by a large 
breakwater run out into the sea, formed of concrete 
blocks, at the end of which is a large statue of Christo- 
pher Columbus, presented by the Empress Eugenie. 
At Mindi and other places are to be seenthe bungalows 
of the engineers and workmen employed on the canal. 
These look beautifully clean and cool, and compare 
most favorably with the shanties of the negroes and 
Chinamen, who swarm about these parts. 

The Cite de Lesseps — named after that illustrious 
Frenchman — is only a collection of huts, built of bam- 
boos and any old refuse, and supported mostly on piles, 
often overhanging the muddy river, over swamps — in 
fact, anywhere. The canal cuts through the Chagres 
River there, and two large steam dredgers may be seen 
at work on the river discharging the dredged-up refuse 
far over the river's bank, through a long chute. Not 
only are there dredgers on the rivers, but on the land 
also, as at Las Cascadas, where a large locomotive 
dredger scoops up the earth and empties it into trucks 
the other side, by which it is taken away to form em- 
bankments, as at Bas Obispo. 

Culebra presents a most animated scene — gangs of 
negroes, engines of novel construction in great num- 
bers, all at work cutting through a hill some hundreds 
of feet high, through which the canal must pass. It is 
"man versus nature." With the exception of the en- 
gineers, negro labor only seems to be used, and as there 
is little sickness and good pay, the black man comes 
and works for a month or two, and then goes home 
and does nothing for the rest of the year. Wherever 
he is, he is always laughing, happy, and lazy. Our 
sketches and the above description are by Lieut. F. H. 
Boyer, R.N. — London Graphic. 



HOT AIR FURNACE. 
Above the furnace proper, or fire box, are placed 
radiators, the whole being inclosed by walls of brick. 
The furnace is made heart-shaped in cross section, so 
that the fire box is wider at the top than at the bot- 
tom, thus causing the fuel to settle' together upon the 
grate bars as it burns away, the result being a better 
combustion. The walls of the furnace are stiffened by 
a casting, bolted to the inner surface, so that they will 




FAINE'S HOT AIR FURNACE. 

not warp or sag if overheated. The grate bars are su p 
ported upon cross pieces, one at the center and one at 
the forward end of the furnace. Back of the grate 
bars is a perforated plate. The space below the grate 
and plate forms the ash "pit. The interior of the fur- 
nace above the grate and plate is lined with corrugated 
and perforated Are bricks, which are held a short dis- 
tance from the furnace walls, so [as to form air spaces 
which communicate with the ash pit. A circulation of 
air is thus maintained between the fire box and walls 
of the furnace to protect the latter from intense heat. 

Just above the furnace is placed a radiator, elliptical 
in cross section, and divided into three longitudinal 
compartments by two partitions, so inclined as to make 
the central compartment V-shaped. The partitions are 
of less length than the radiator, and as they abut the 
back of the radiator a passage is formed between their 
front ends and the front of the radiator. The rear ends 
of the side compartments are connected by flues with 
the furnace, so that the current caused by the draught 
will be forced through the side chambers and back 



through the center one, and then through flue openings 
to the upper radiator, which is in all respects like the 
lower one, and the rear end of its center chamber is 
connected with the chimney flue. Connected to the 
front plates of the radiators are short pipes extending 
through the brickwork, and. provided at their outer 
ends with caps, by removing which the interiors can 
be cleaned. 

In each partition of the lower radiator is an opening, 
closed by damper plates operated by rods leading to 
the front of the furnace. These openings are in line 
with the flues, so that when the dampers are opened, 
the draught will pass directly from the furnace to the 
u pper radiator. The lower radiator may thus be thrown 
out of action when desired. By setting the radiator 
partitions at opposite inclinations, the heat is confined 
near the surfaces at both sides and at the top, thereby 
causing the radiator to give off the maximum amount 
of heat. The intense heat produced at the front by 
the meeting currents is largely given off through the 
front plates of the radiators. This reverberatory ac- 
tion causes the smoke to be consumed and effects a bet- 
ter utilization of the fuel. 

This invention has been patented by Mr. A. B. Paine, 
of Vermontville, Mich. 



Through Suez at Night. 

It is quite a common thing for a big steamer to go 
through the Suez Canal at night. But what is, per- 
haps, not generally known is that the steamer itself, 
and not the Suez Canal Company, has to supply 
the requisite electric light apparatus for the noc- 
turnal passage. What the company does is to prescribe 
the amount of illuminating power which the apparatus 
must possess. For instance, no steamer is allowed to 
start on a night transit that is not fitted with an " elec- 
tric projector" which is capable of throwing a light for 
at least 1,200 meters ahead. And on the upper deck, 
too, there must be an electric lamp and shade powerful 
enough to light a circular area some 600 meters in cir- 
cumference. _ Big steamers are beginning to carry this 
apparatus, but there is a company both at Port Said 
and Port Tewfik which lets out the necessary pro- 
jectors and lamps on hire. 

m i ■ i m 

Fidelity and Intelligence of the Dog. 

The New York Sun says : " A Missouri farmer, driv- 
ing home at night from St. Louis, dropped a coat and 
a bag of oats from his wagon without knowing it. His 
dog knew it, though, and lying down by them watched 
them for three days, despite all efforts to coax or drive 
him away. At the end of that time the farmer came 
back. He said that he had been wondering what had 
become of his coat, bag, and dog, and hearing of a dog 
acting strangely on the road, came to see if it was his.', 
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EHGDTEEiMNG IHVENTIONS. 

A muffler to prevent or lessen the dis- 
agreeable hissing sound caused by escaping steam has 
been patented by Mr. Thomas E. Hill, of Rahway, N. J. 
The invention covers a novel construction, combination 
and arrangement of parts, whereby the valves will per- 
mit the free escape of steam beyond the capacity of the 
boiler to generate it. 

A metallic railway tie has been pat- 
ented by Mr. Timothy Gleason, of Red Wing, Minn. 
It is cast or otherwise formed in trough shape, with 
flat bottom and vertical side pieces, and has cross pieces 
with a flange through which pass keys for supporting 
the fish plates, the upper surface of the bottom being 
formed with a crown, to strengthen the tie and prevent 
water from standing in it, with other novel features. 

A railway crossing alarm has been 
patented by Mr Sterling P. Van Nort, of Manchester, 
Mo. All the rails upon either side of each section of 
the track in connection with which the alarm is ar- 
ranged are placed in electric communication by means 
whereby pedestrians, teamsters, etc., will be notified at 
the crossing of a highway and railroad of the approach 
of a train, and after its passage the alarm will be auto- 
matically stopped. 

A boiler tube cleaner has been patent- 
ed by Mr. Charles F. Bower, of Philadelphia, Pa. A 
spider with three arms is made integral with a nozzle 
shell, and a deflecting plate connected to the spider has 
an external 4§ad, while there are means for supplying 
steam to the nozzle, so that its inclined peripheral face 
will bear hard against the end edges of the bore of the 
tube, and steam passing in will strike against the entire 
inner face of the tube. 



AGEICULTXJKAL INVENTIONS. 

A horse rake has been patented by 
Mr. James Dunkin, of Bridgeport, West Va. This in- 
vention covets a novel construction and arrangement of 
parts for a hay rake and carrier, intended to gather up 
the hay as it lies in the swath, load it into a carrier 
till it accumulates sufficiently, then carry it to place of 
storage and dump it. 

A hay drag has been patented by 
Mr. William B. Null, of Evansville, Mo. It is" pro- 
vided on its main beam with runners, wheels, or sup- 
port*, and has a supplemental runner, wheel, or sup- 
port for the outer ends of the drag teeth, the construc- 
tion being such that the drag can be readily transported 
from one place to another and may easily pass through 
gates. 

»»t 

MISCELLANEOUS INVENTIONS. 

A loose belt alarm has been patented 
by Mr. Jacob Paff, of Amboy, Minn. A friction wheel 
is jouroaled on the pulley, with its periphery extending 
beyond that of the pulley, on which an alarm is mounted 
to be operated by the friction wheel, in such way as to 
indicate audibly the slipping of the belt. 

A thill coupling has been patented by 
Mr. E. Lanson Dunklee, of Wyalusing, Pa. The inven- 
tion covers certain novel features, whereby a thill coup- 
ling is made practically noiseless, and is very easily 
adjusted and reliable, not expensive, without danger of 
disengagement, and has a neat appearance on the run- 
ning gear of a vehicle. 

A fruit jar has been patented by Mr. 
Robert E. King, of Warrenton, N. C. It has a main or 
fruit chamber and a supplemental or sirup chamber, 
the chambers being connected by a contracted channel 
or opening, so the fruit will be prevented from passing 
into the sirup chamber, while the sirup may pass into 
the fruit chamber. 

A pipe connection has been patented 

by Messrs. William E. Jones and Harry Winniatt, of 
Kl Paso, Texas. The invention consists of two pipe 
heads fastened together and turning on a spring bolt, 
with a packing placed between the pipe heads to pre- 
vent leakage, to permit swinging several connected 
pipe sections at angles to each other. 

. A gas lamp has been patented by Mr. 
Gustave H. TJlmann, of Paris, France. This invention 
provides a cylindrical regenerating chamber, with air 
inlets, and a series of conical tubes, for the escape of the 
products of combustion, whereby the air will be mixed 
with the gas in a way designed 'to produce a white and 
brilliant light, with a minimum consumption of gas. 

A clothes line has been patented by 
Mr. James Cavanagh, of New York City. Combined 
with two pulleys attached to a window frame and a 
pulley attached to a post is a line passed over all the 
pulleys, to form specified angles and an open loop con- 
nection, whereby two full length lines are made avail- 
able, and any slack can be easily taken up. 

A holdback iron for wagon tongues 

has been patented by Mr. Augustus Smith, of Laurin, 
Montana Ter. The invention covers a novel construc- 
tion of a device for the ends of wagon tongues, which 
will prevent the neck yoke from escaping in case of ac- 
cident to the harness, the yoke being easily removable 
when desired. 

A vehicle wheel has been patented by 
Mr. William C. Bodnett, of Donglasville, Ga. It is 
composed of a tire made of two semicircular pieces of 
metal, spokes, and a central metal sectional hub, the 
semicircular sections of tire being connected by splice 
plates and bolts, and the spokes being easily removable 
from their sockets, with other novel features. 

An apparatus for drying malt has been 
patented by Mr. William S. Plummer, of Rochester, 
N. Y. It consists of a revolving drying floor, twenty to 
forty feet in diameter, suitably supported, with a series 
of movable or adjustable wickets, provisions for the 
forcible application of heated air and for the discharge 
of the malt, with other novel features. 

~A drag saw support and guide has 
been patented by Mr. John R. Van Winkle, of Aber- 
deen, Washington Ter. It is "a roller support, with a 
main bar made in two jointed sections, a clamping 



device a t the joint, one section having dogs for attach* 
ment to a log and the other carrying a support and guide 
for the back of a saw blade, making a simple device for 
facilitating the undercutting of logs. 

A cartridge extracting implement has 
been patented by Mr. Clarence R. Hart, of Sioux City, 
Iowa. It consists in a pair of jaws pivoted to a bowed 
spring and having a ratchet bar and catch for holding 
them in position, making a combination tool in which 
the jaws are adapted at one end to receive the flanged 
end of a cartridge and at the opposite end to act as 
tweezers for handling small objects. 

A whiffletree coupling has been pat- 
ented by Mr. Albert Hensser, of Taylor, Nevada. The 
invention covers certain novel features of construction 
and combination of parts for a coupling calculated to 
be strong, durable, cheap, and effective, and adapted 
also to be used in coupling bolsters to head blocks of 
vehicle running gear, and for other purposes where a 
strong, non-rocking, pivoted connection is required. 

A thread guard for cap spinning and 
twisting machines has been patented by Mr. Leedham 
Binns, of Philadelphia, Pa. The guards are made of 
partly circular form at their backs, and peculiar shape 
at their front edges, where they are made to interlock 
with one another, with other novel features, the design 
being to prevent the several yarns from interfering or 
entangling with each other when being spun and 
twisted. 

A machine for splicing wire hoops for 

barrels, etc., has been patented by Mr. James H. Bard, 
of Jackson, Tenn. This invention covers novel con- 
structions and combinations of mechanism, in which 
the ends of the wire are made with a lock that consists 
of a bend and a coil of the extremities of the wire 
loosely fitting upon each side of the bend, with or with- 
out a space between the two coils for a spacing sleeve 
or wedge. 
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Elegant Colored Plate of a Country House, cost- 
ing $1,800, designed for future enlargement, 
with two floor plans in colors, a large sheet of 
details of same, with 15 diagrams showing ele- 
vations and details of construction, with full 
specification of same, bills of estimate, etc. 

Elegant Colored Plate of a Dwelling at Orange, 
N. J., costing $5,000; with plans of floors in 
colors, sheet of details, elevations, etc., 13 
figures, specification, etc. 

The American School of Classical Studies at 

Athens. Half page engraving. 

Page Drawing of a Country Dwelling in brick, 
costing (5,000, with floor plans. 

Perspective Drawing of St. Andrew's Church, 
Phenix, R. I., of moderate cost, with specifica- 
tion and floor plan. 

Drawing of an Ornamental Business Front and 
City Residence. 

Elevations and floor plans of a Cottage costing 
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An Ornamental Entrance Porch. Half page 
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Illustrations of Fireplaces. 
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Shingles in Modern Architecture — Diamond 
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mortar during frost.— Practical remarks on 
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gated Iron Ornamental Ceilings, illustrated. — 
Together with a variety of other interesting 
articles and illustrations, too numerous to 
mention ; and a Compendium of Manufactur- 
ers' Announcements, illustrated by upward 
of one hundred engravings. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 35 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; form- 
ing, practically, a large and splendid Magazine 
op Architecture, richly adorned with elegant 
plates in colors and with fine engravings, illustrat- 
ing the most interesting examples of Modern 
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The Fullness, Richness, Cheapness, and Conve- 
nience of this work have won for it the Largest 
CiRCUiiATiON of any Architectural publication in 
the world. Sold by all newsdealers. 

MTJNN & CO., Publishers, 

361 Broadway, New York. 



The 9th edition (23d thousand) of " Trautwine " ap- 
peared in March, 1885. It was larger than its immediate 
predecessor by over 150 pages, the new index alone being 
more than twice as large as that of the 8th edition. 
Many of the old articles were modernized, and many 
new ones added. The present edition contains still 
further improvements. 

Machine drawing and designing. A. E. Mansfield, 
Chicago. 

Partner Wanted— A rare chance for a good mechanic 
on dies, tools, etc Harness specialties from sheet brass. 
Unquestionable reference asked and given. Address 
" Paying Business," P.O. box 778, New 5Tork. 

Want— My "Automatic Folding Seat" Tables for 
restaurants and beer gardens, manufactured on royalty 
or by contract. Address J. A. Reeder, Ramer, Tenn. 

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Achromatic Telescope Lenses. F. W. Gardam, 36 
Maiden Lane, N. Y. 

Vises. — No screwing. T. C. Massey, Chicago, 111. 

Boiler Shop Tools Wanted— One steam riveter, 6 foot 
post ; one plate planer, 1(>M ft. ; one punch, 36 inch reach, 
with spacing table ; one set of 16 foot bending rolls • one 
horizontal flange punch. Above tools must be heavy 
and first class. May be new or second-hand. For Sale- 
One set of Niles pulley machinery, as good as new. Ad- 
dress Brick Company, Waynesboro, Pa. Give prioes and 
full particulars. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Manfg. Co., 158 Luke St., 
Chicago, 111. 

Link Belting and Wheels. Link Bel tM. Co., Chicago. 

The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

Protection for Watches. 
Anti-magnetic shields— an absolute protection from all 
electric and magnetic influences. Can be applied to any 
watch. Bxperimental exhibition and explanation at 
"Anti-Magnetic Shield & Watch Case Co.," 18 John St., 
New York. F. S. Giles, Agt., or Giles Bro. & Co., Chicago, 
where full assortment of Anti-Magnetic Watches can 
be had. Send for full descriptive circular. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

Concrete patents for sale. E. L. Ransome, S. F., Cal. 

Guild & Garrison's Steam Pump Works, Brooklyn, ■ 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Presses A Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. 9100 
"IAttte-Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various other 
foreign patents may also be obtained. Foe instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Curtis Pressure Regulator and Steam Trap. See p. 45. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

If you have facilities for manufacturing sewing ma- 
chines in quantities, write G. A. Annett, Bothwell, Can- 
ada. (Something valuable.) 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Sdpplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 East 8th Street, New York. 

New Portable & Stationary Centering Chucks for rapid 
centering. Price list free. Cushman Chuck Co., Hartford, 
Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Emerson's 1886 f&~ Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., D. S. A. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co., 112 Liberty St., New York. 

"How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkiss, 93 John St., N. Y. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Niagara Steam Pump. 20 years before the public. 
Always first premium. Adapted for all purposes. 
Norman Hubbard, Manufacturer, Brooklyn, N. Y. 

Manufacturers' Advertising Bureau, 8 Broad St., N. 
Y. Benj. R. Western, Treas. Managers of advertising 
for firms. 20 years' experience. Best references. 

Pattern makers' lathe. Back knife gauge lathe for 
turning chair stock. Rollstone Machine Co., Fitchburg, 
Mass. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 

I Works, Drinker St., Philadelphia, Pa. 
Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address mnst accompany all letters* 
or no attention will be paid thereto. This is for onr 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) L. L. & X. ask : 1. In the Atlantic 

cable, how is the circuit completed? A. By'ground cir- 
cuit, a condenser being nsed at one or both ends. 2. 
How is a break in the cable detected, and how located? 
A. If a fault in insulation, by determining the resistance 
and comparing it with that of the whole cable; if a 
breakage in the conducting wire, by determining the 
electrostatic capacity as compared with that of the en- 
tire cable. Either of these comparisons fixes the point. 

(2) W. B. B. asks : 1. Can I electrify 

my body so that on shaking hands with some person, 
it will produce a shock if a circuit is formed with a 
chloride of silver battery, as described in Supplement. 
No. 157? A. By nsing an induction coil or a apart 
coil yon can arrange a wire circuit so as to shock 
as described. 2. Could I work a set of telegraph in- 
struments a half mile or lees? How many will it 
take on each end? A. Five or six chloride of silver 
cells would work a half mile telegraph line. This 
number at each end would give an excellent working 
current. 

(3) A. M. S. asks for the process of 

liquefying nitrons oxide gas and oxygen gas so as to 
compress 100 gallons into cylinders, as it is put up for 
dental use and oxygen treatment. A. Nitrous oxide is 
liquefied by pressure. It is pumped into cylinders until 
the pressure reaches about fifty atmospheres, when it 
liquefies and continues to do so as long as it is pumped 
in. Oxygen cannot be liquefied except by special pro- 
cesses, such as Cailletet's or Pictet's. It is used in the 
oxygen treatment from cylinders into which it is 
pumped under heavy pressure, but in which it never 
leaves the gaseous form. The apparatus can be bonght 
from dealers in scientific apparatus. 

(4) E. McD. asks : How can I pre- 
pare a liqnid such as is used in grenades, etc., for ex- 
tinguishing fires, to be nsed with a hand force pump? 
A. The liquid consists of sodium chloride, ammonium 
chloride, and hydrochloric acid dissolved in water with 
the addition of potassium carbonate, and subsequently 
sodium bicarbonate, and last of all a little free crystal- 
lized tartaric acid. See the answer given to query 7 in 
Scientific American for February 7, 1885, also re- 
cipes in Spons' " Workshop Receipts," second series, 
which we can send you for $2.00, postpaid. 

(5) F. A. B. writes : In hardening our 
goods, we have been using iron pots to hold the lead 
in which we bring the articles to a hardening heat. The 
result is that the iron pots will only stand the necessa- 
rily intense heat for a few days, then give way in the 
bottom, and the lead runs into the fire. Can yon tell 
us of any material that will be durable, of which to 
have our pots made? Say size 12 inches by 8 inches 
by 4 inches. Would a crucible work well, and if so, 
how could it be best supported in the fire? A. A plum- 
bago crucible resting upon a fire brick will be durable. 
We recommend an oval or round shape, with slightly 
rounded, bottom. Set these on three fire bricks stand- 
ing on end, which will give support and prevent too 
strong fire on the bottom. 

(6) W. J. D. asks : What is the differ- 
ence between a tornado and a cyclone, and from what 
authorities? A. The word tornado is used to indicate 
any wind of extreme violence, from 90 to 120 miles an 
hour. The word cyclone is properly used to denote 
whirlwinds, which in the northern hemisphere rotate in 
direction opposed to that of the hands of a watch. The 
Cyclopedias, Haswell, and Ganot all speak of the sub- 
ject. 

(7) G. H. McC. asks : 1. What is the 

copper colored paint used to paint the bottoms and 
water lines of fresh water yachts and vessels? A. Es- 
sentially it is oxide of copper with tar and a solvent. 
The composition is a secret. 2. Will it get soft under 
water? A. No. 3. Is there any way to prevent weeds 
and moss from growing on the bottoms of small yachts ? 
A. Use verdigris or approved copper paint, or coat with 
bronze powder and copal varnish. 

(8) J. P. asks : Can a locomotive start 
a greater weight than itself, on the track, providing 
there is no play between the couplings? A. The 
power of a locomotive is largely in excess of the re- 
quirement of starting a given load, of many times its 
own weight, by a dead pull. The play of the couplings 
only becomes of value in excessively heavy and long 
trains. The engine's hold on the rails depends on slid- 
ing friction. The resistance of the cars outside of inertia 
depends principally on rolling friction. The latter is far 
less for a given weight than is the first. 

(9) G. B. T. asks why, in listening to an 

echo, one can only hear the last part of a sentence. A. 
The last words of the speaker drown the echo of the 
first words, which is returning while one is speaking. 
D&niell's Physics treats the kinetic theory very thorough- 
ly. We mail it for $4. 

(10) S. S. S. asks (to decide a bet) the 

proper door to open and the door to shnt, after lighting 
the fire, to insure proper draught and combustion, in 
starting a fire in the furnace of a regular heating 
'boiler. A. The question is one which cannot be folly 
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answered by simply saying one or the other, or by a yes 
or no, as is sometimes the case in a question on which 
a wager is pending. Such disputes usually arise from 
a misunderstanding, or a difference in statement of the 
terms, rather than in a variance of opinion as the actual 
question at issue. Fires are started both ways, with 
the ash pit door or with the furnace door open, accord- 
ing as the Are is laid, the attention to be given it and 
the time. Ordinarily a fire under a boiler should, if 
possible, be lighted on top of the kindling material, so 
that the first combustion shall be perfect to start the 
draught. The top door should be open that the fresh 
air may reach the flame and prevent dense smoke. 
When the kindling wood is well on fire, open the lower 
door a little way to clear the smoke from the ash pit 
and establish a draught through the grating. Then 
put on coal and shut the upper door, opening the lower 
door enough to keen; the fire bright. With a little 
management in, this way a fire may be started under a 
house heating boiler without filling the house with 
smoke. In starting a fire under the grate, with the ash 
pit door open, the fuel must be more carefully laid to 
insure a draught to start with, and the intial progress is 
then frequently accompanied with puffs of smoke. 

(11) H. R. F. asks what chemicals, if 

there are any, will separate tannic acid from gela- 
tine, also what will dissolve common tanned leather? 
A. It is one of the first illustrations frequently em- 
ployed in the study of chemistry, that tannic acid and 
gelatine make a chemical, and not a mechanical, com- 
pound, and become an insoluble one. The gelatine 
and tannic acid cannot be recovered back from such 
compound; nor can tannic acid, fibrine, and gelatine, of 
which tanned leather is made, be ever brought back to 
their orignal condition after being once made into 
leather. There are some adherents in Germany of a 
theory that tanning is a mechanical and not a chemical 
combination, but it has never been proved. A great 
difficulty with the subject lies in the fact that there 
is much difference in the action and power of combina- 
tion of the tannins obtained from different substances, 
for reasons which are not understood; the tannin from 
gambier, valonia, sumac, etc., can be washed out of a 
skin to a certain extent in a way which cannot be ac- 
complished when the tanning is done with oak or hem- 
lock bark. 

(12) R. G. P. asks how many Grenet 
batteries it will take to run a boat 30 ft. long by 4 ft. 4 
in. beam, and 21 in. deep, and how many miles an hour. 
A. About 3,000 ordinary sized Grenet cells would be 
required to develop a speed of 6 to 7 miles an honr. If 
you want to use batteries, you need special large sized 
low-resistance cells, and of these far fewer would be 
needed, say 350 cells. 

(13) T. E. writes : We have a barge 
sunken; her decks are tight, but 24 feet below the sur- 
face of the river. In pumping her out, please tell me 
which will require least power — to pump the water above 
the decks, and discharge it 23 feet below the surface, 
or to pump it above the surface of the river? A. The 
same power will be required, assuming the water to be 
discharged exactly at the surface level in the second 
case supposed. If discharged above the surface, the 
extra height represents extra power. 

(14) L. L. asks how frozen glue is made, 
such as is used by leather manufacturers. A. Fro- 
zen glue is what its name denotes. The glue while 
gelatinous is sliced, placed on nets and allowed to freeze 
by natural cold. Of course the process can only be con- 
ducted in cold weather. The product is porous and 
much more bulky than hard glue, but is a better article, 
as it dissolves more easily. It sells largely in New 
England, where it is preferred by buyers to the hard 
glue. 

(15) J. H. P. asks : 1. The kind of iron 
and the mixture for making malleable iron. A. No. 5 
and 6 iron mixed, or scrap and No. 6. 2. The best kind 
of scale to put in the annealing cans, and how long 
should it take to anneal a round piece, say one-half 
inch thick. A. Forge scales or pulverized hematite, 
anneal 4 to 6 days at red heat. See Scientific Ameri- 
can Supplement, No. 399, " Malleable Iron Castings." 

(16) M. E. P., Kentucky, asks: Is there 
any means of patching or resilvering mirrors, which I 
could do at home? A. Clean the bare portion of the 
glass by rubbing it gently with fine'cotton, taking care to 
remove any trace of dust or grease. If this cleaning be 
not done very carefully, defects will appear around the 
place repaired. With the point of your knife cut upon 
the back of another looking-glass around a portion of 
the silvering of the required form, but a little larger. 
Upon it place a small drop of mercury; a drop the size 
of a pin's head will be sufficient for a surface equal to 
the size of the nail. The mercury spreads immediately, 
penetrates the amalgam to where it was cut off with 
the knife, and the required piece may now be lifted and 
removed to ths place to be repaired. This is the most 
difficult part of the operation. Then press lightly the 
renewed portion with cotton; it hardens almost imme- 
diately, and the glass presents the same appearance as 
a new one. 

(17) G. H. W., Waterville, Me., asks : 1. 
How can I remove tincture of iron stain from a cotton 
fabric, and indelible ink stain from linen ? A. Use di- 
lute hydrochloric acid In order to remove the iron stain, 
and javelle water or some of the hypochlorites for 
the ink stain. See " Table for Removal of Stains and 
Grease Spots," in Scientific American Supplement, 
NO. 158. 

(18) W. G. Mod., Lake Forest, 111., asks 

how to make a white ink. A. For writingon black or 
dark paper, use the finest or lightest zinc or white lead 
in a weak solution of gum arabic or dextrine. For 
writingon blue paper, tinted with ultramarine, use a 
solution of oxalic acid. 

(19) A. M., Lowell, Mass., wants the 
manner or process of curling feathers worn on ladies 1 
bonnets. A. Wh&n the curl has come out by wash- 
ing the feather or getting it damp, place a hot] flat iron 
so that you can hold the feather just above it while 
curling. Take a bone or silver knife, and draw 
the fibers of the feather between the thumb and the 



dull edge of the knife, taking not more than three 
fibers at a time, beginning at the point of the feather 
and curling one-half the other way. The hot iron 
makes the curl more durable. 

(90) A. C. M. asks : Will two cells of 

Grenet battery (size of zincs 2J^ by 4% in.) have suf- 
ficient power to run a one candle power electric lamp ? 
A. Four cells would be necessary to give satisfactory 

results. 



TO INVENTOBS. 

Ad experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office fyr prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letter* Patent of the 
United State* were Granted, 

March 15, 1887, 

AND EACH BEARING THAT DATE. 
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Adjustable table, G. Zaccome 359,340 

Alarm. See Beit alarm. Druggist alarm. Rail- 
way crossing alarm. 

Ambulance spring, Hauser, Jr., & Ritzier 359,388 

Atomizer, M. F. Sallade 359.288 

Auger bits, die for making, W. C. Jobnson 359,393 

Automatic gate, J. C. Rock 359,404 

Awning for windows or doors, Tbalheimer & 

Kantner 359.293 

Axle and wheel, J. Pettinger 359,403 

Ball, detonating, S. Armstrong 359,490 

Band cutter and feeder, O. Anderson 359,487 

Barium blnoxide, making, A. Brin 359,123 

Basins, device for preventing clogging of catch, 

L.E. Dingier 859,244 

Baskets, handle for peach, S. C. Case 359.241 

Bell, electric, F. B.Wood 359,309 

Belt alarm, loose, J. Paff. 359,402 

Bench. See Wash bench. 

Bicycle, B. Kelsey 359,448 

Bicycle brake, Hazen * Hildreth 359.536 

Bin. See Flour and meal bin. 

Blacking on ladies' shoes, device for applying, H. 

M. Wirz 359,527 

Board. See Stove board. 
Boat. See Torpedo boat. 

Boat indicator, A. I,eith 359,511 

Bogs, apparatus for cutting, C. E. Patterson 359,541 

Boiler. See Steam boiler. 

Boiler cleaner, A. De Camp 359,501 

Boiler tube cleaner, C. F. Bower 359,383 

Book holder, A. Dom 359,245 

Books, making indexed, E.C.M.Rand 359,469 

Boring machine. C. McNeal 359,270 

Boring tool, metal, G. W. Tower 359,296 

Bottle attachment, J. F. H. Sugg 359,412 

Bottle stopper, Woodham & Ockenden 359,373 

Bowling alley, Reisky & Wolff 369,542 

Box. See Fare box. Letter box. Musical box. 
Paper box. Wagon box. 

Box or tub fastener, J. H. Burt 359,344 

Brake. See Bicycle brake. Car brake. 

Breastpins, pin tongue for, Hasler & Haberl 359,320 

Brick mould sanding maching, H. & G. Martin 359,267 

Brush, H. E. Fowler 359,250 

Bucket, minnow, C. E. Bateman 359,311 

Buckle, backhand, Garrett & Sanford 359,254 

Bustle, H. O. Canfleld 359,240 

Bustle, D.Wertz 359,302 

Caliper gauge, J. Tiokell 359,295 

Can. See Milk can. 

Car brake and starter, E. Glroux 359,386 

Car coupling. J. F. & W.J. Rowley 359.577 

Car coupling, S. B. Fyler 359,253 

Car coupling. S.Wells 359,481 

Car door, J. W. Peters 359,281 

Car seat, H. S. Hale 359,354 

Car spring, G. W.Morris 359,359 

Car starter and brake, Mahan & Hendrix 359,266 

Car, stock, G. D. Burton 359,346 

Car, wheel, W. W. Snow 359,832 

Cars, fare box for street. Wherry & Turman 359,482 

Carburetor, F. Weil 359,585 

Carding engines, bend for. G. & E. Ashworth 359,529 

Case. See Document case. 

Caster pod, C. V. Pleukharp 359,362 

Casting ingots, bars, etc., apparatus for, F. H. 

Daniels '359,349 

Casting rivets, mould for. J. Whitley 359,484 

Castings, mould for the production of metallic, J. 

Whitley 359,483 

Chain, E. Vleille 359,413 

Cigar bunching machine, F. C. Smalstig 359,473 

Cigar tip protector, P. Mlsh 359,358 

Clamp for moulder's flasks, D. Frawley 359,251 

Clasp, W. E. Moore 359,459 

Cleaner. See Boiler cleaner. Boiler tube 
cleaner. 

Cleat or rope fastener, F. Kruegermann 359,6.38 

Cloth cutting machine, P. Howe 359,570 

Clothes drying frame, R. Orr 359,275 

Clothes line, J. Cavanagh 359,427 

Coin counter with automatic locking device, J. L. 

Townsley 359,523 

Coloring matter, manufacture of red, A. Homer. . 359,576 

Cooler. See Milk cooler. 

Copying apparatus for manuscript, R. J. Wallace. 359,582 

Cornstalk cutter, W. Walker 359,300 

Cotton or hay press, C. D. Neeb 359,515 

Coupling. See Car coupling. Pipe'coupling. Thill 

coupling. Tire coupling. 
Crank wheels, device for applying foot power to, 

J.C.Clark 359,559 

Creamer or milk pitcher, H. Wettsteln 359,304 

Crashing and grinding mill, J. F. Winchell 369,588 

Cliff holder, E.Zollor 359,628 

Cultivator, J. Cbalfant 359,242 

I Cultivator, C. a. Guilkey 359,635 



Cultivator, A. J. Nelson 369.460 

Cultivator, J. W. Robinson '. 359,285 

Cultivator attachment, H. C. Pratt 359,518 

Cup. See Oil cup. 

Cutter. See Band cutter. Cornstalk cutter. 

Desk, L.Smith 359,474 

Desks, ink well for school, M. S. Smith 359,331 

Document case or record cabinet, etc., J. C. Lang. 359,461 
Door plate, knocker, and letter receiver, com- 
bined, W. A. Moore 359.458 

Dough, machine for sheeting, J. H. Mitchell 369,273 

Drill. See Seed drill. 

Druggist alarm. M. Toulmln 359,681 

Dumb waiter, E. M. Foster 359,437 

Bar muff, A. L. Britton 369,425 

Eggs, device for turning, S. H. Raymond 359,327 

Electric circuits, apparatus for testing, A. D. 

Wheeler 369.338 

Electric motor, E. P. Clark 359,429 

Electrode and shield, cautery, D. H. Goodwillie.. 359,606 
Elevator. See Sucker rod elevator. 
Engine. See Wind engine. 

Explosives, primer for igniting, L. Bagger 369,491 

Fabrics, machine for pllcating and packaging, P. 

H. Watson 359,584 

Fare box, J. S. Capers 359,346 

Faucet or cock, W. R. England 359,246 

Feeder and sifter, combined, J. T. Burkett 359,496 

Fence, H. Bong 359,520 

Fence, C. N. Town 459,297 

Fence post, D. Bowen 359,589 

Fence post, R. Datesman 359,434 

Fence post, J.E.Hunt 359,257 

Fence wire strainer, W. Orr 359,464 

Fender. See Vehicle fender. 

File holder and rack, P. S. Dusenbury 359,660 

Filter be- Zj in sections, cleansing, J. W. Hyatt. . . . 359.258 

Filter, water, A. J. Kaiser 359,269 

Filtering apparatus. D. Fitz Gerald 359,249 

Firearm, A. Chuchu 359,428 

Fire escape, Wilcox & Merrill 359,526 

Fire klndler, R. Miller 359,272 

Flour and meal bin, portable, T. J. Cox 359,347 

Frame. See Clothes drying frame. 

Frame for pictures, mirrors, etc., F. Damlos 359,816 

Fruit jar, R. E. King 359,449 

Gauge. See Caliper gauge. Surface and marking 
gauge. 

Game register, E. Grlswold 359,562 

Garden rake, G. W. Hertzel 359,255 

Garment supporter, R. H. Sink 359,366 

Garment supporter, C. Slsson. 359,366 

Garments, elastic gore or section for, J. Kendrlck 359,395 

Gas engines, electric igniter for, N. C. Bassett 359,552 

Gas, incandescent, C. A. Von Welsbach 859,524 

Gas, manufacture of , A.Taylor 359,336 

Gate. See Automatic gate. 

Gate, M. B.Mills 359,398 

Generator. See Steam generator. 

Glass beveling machine, T. F. Gllroy 359,439 

Glass lamps, manufacture of, P. Arbogast 359,489 

Glass mould, M. L. Blackburn 359.563 

Glue, machine for cutting, D. Jarves 369,391 

Governor, engine, E. Verstraete 359,299 

Graduating machine, G. F. Ballou 369,378 

Grain binder. Miller & Ellinwood 359,271 

Grain binder conveyer, W. P. Esslg 359,247 

Grain binding machines, grain adjusting device 

for.H. J. Case 359,426 

Grain separator, N. Hollinger 859,569 

Grain separator and grader, E. A. Mueller 359,514 

Grinding the scores in tack dies, machine for, A. 

E. Convers 359,533 

Gunpowder, E. Schultze 359,289 

Hair springs to collets, fastening, E. Hunziker 359,390 

Hame fastener, I. W. & H. L. Bowman 359,494 

Hame fastener, H. H. Brandes 359,422 

Handle. See Tool handle. 

Harrow, smoother, and seeder, combined, J. M. 

Poore 359,363 

Harrow, spring tooth, W. S. Lawrence 359,539 

Harrow, wheel. J. A. Van Tassel 359,478 

Harrow, wheel, W. Wilkes 359,339 

Harvester, cotton, O. T. Bugg 359,554 

Harvester cutting apparatus, T. S. Houger 359,266 

Hay drag, W. B. Null 359,462 

Heating apparatus for buildings, E. N. Gates 369,561 

Hinge for mirrors, friction, J. F. Buzzell 369.556 

Hoisting apparatus for mines, T. Poore 359,517 

Hoisting jack, D. B. Scott 359.405 

Holdback iron for wagon tongues, A.Smith 369,367 

Holder. See Book holder. Cuff holder. File 
holder. Label holder. Rein holder. Spool 
holder. 
Hook. See Snap hook. Suspension hook. 

Horse power, J. A. Spencer 369.475 

Horse powers, lag iron for, H. Moody 359,399 

Horse rake. J. Dunkin 359.584 

Hub attaching device. J. Kent 359,262 

Hydraulic elevator valves, operating mechanism 

for, N.C. Bassett 359,551 

Hydrocarbon, process of and apparatus for refin- 
ing, E. D.Kendall 359,357 

Indicator. See Boat indicator. Station Indi- 
cator. 

Ingot, compound, E. Wheeler 359,337 

Iron. See Holdback iron. 

Iron beams, fastening objects to, C. B. Axt 359,310 

Iron, pile for skelp, W. G. Howell 359,508 

Jack. See Hoisting jack. Lifting jack. 
Jar. See Fruit jar. 
Joint. See Rail joint. 
Knife. See Roller knife. 

Knitting machine, circular. J. Byfleld 359.566 

Knitting machines, cam cylinder for, J. B. Pax- 
ton 359,325 

Label holder, J. E. Lathrop 359,265 

Lace fastening, T. T. Danforth 359,433 

Lamp, double reservoir, C. H. Denlson 359,502 

Lamp, electric, C. Seel 359.328 

Lamp, gas. G. H. Ulmann 359,370 

Lamp or gas heating attachment. C. B. White 359,415 

Lamp, overhead or ceiling, A. M. Sllber 359,364 

Lamps, adjustable overflow device for, O. J. 

Ileyne 359,567 

Lamps, overflow device for, O. J. Heyue 359,568 

Lantern, L. V. Bet ts 359.341 

Lathe for turning balls, wheels, etc., G. F. Ballou. 359.380 

Lathe, slide, G. F. Ballou 359,381 

Lathes, drilling fixture for, G. F. Ballou 859,375 

Lathes, gear cutting device for, G. F. Ballou 359,377 

Lathes, work clamp for slide, G. F. Ballou 859,376 

Lathes, work holder for, G. F. Ballou 359.379 

Lead, manufacture of white. E. V. Gardner 359,352 

Letter box, T. S. Scovllle 359,548 

Level, spirit, W.C. Thatcher 359,580 

Lifting jack, P. J. Abbott 359.486 

Lifting jack. A. A. Strom 359,411 

Lock. See Nut lock. Permutation lock. Seal 
lock. Time lock. 

Lock, M. S.Otis •"• 359,276 

Loom, circular. Q. Wasserman 359,414 

Loom shuttle, B. Scarles .159,545, 369,546 



Lubricant, J. B. C. Barbanson 359,418 

Lumber, etc, device for binding together, J. T. 

Barber (r) 10,817 

Malt drying apparatus, W. S. Plummer 869J84 

Measuring fabrics and printing the measures 

thereon, machine for, A. H. Sutton 369,368 

Measuring textile fabrics, etc., machine for, Sut- 
ton & Watson 359,579 

Measuring textile fabrics, etc., machine for, P. H. 

Watson 359,583 

Metal, mechanism for forming ingots, bars, rods, 

etc., from fluid, F. H. Daniels 359,348 

Metals, uniting, V. A. Godfrey 359.319 

Metallic table for machine tools, F. W. Taylor 359,369 

Milk can.E. Pabst ,. 359,401 

Milk cooler, H. Kennen 350.261 

Mill. See Crushing and grinding mill. 

Mining machine, B. A. Legg (r) 10,818 

Mould. See Glass mould. 

Mole trap, J. H. Marlin 369,454 

Mothproofing hair, J. & J.Ruch. Jr 359^81 

Motor. See.EIectric motor. Pressure motor. 

Mower, lawn. G. M. Williams 359,680 

Mowing machine attachment, W. S. Fox 369.851 

Muffler, T. E. Hill 359,389 

Music leaf turner, J. Herron 369,666 

Musical box. E. Parr 359^78 

Musical instrument, automatic, E. Parr 359,27* 

Nail machine, D. C. Stover 369,522 

Nail machine, wire. H. B. Happe 359.564 

Nut lock. Dambach & Hannan 369,385 

Oar, J. Wright 359,373 

Oil cup, E. Lunkenheimer (r) 10,819 

Ordinates, apparatus for placing and obtaining 

the mean value of, J. G. Claud-Mantle 359.499 

Ore and rock crushing and pulverizing machine, 

H.Bradford 359,495 

Oxygen from air, apparatus for obtaining, L. Q. & 

A. Brin 359,424 

Pad. See Shoulder pad. 

Paper and process for the 'manufacture thereof, 

felt, F. Beck 369.581 

Paper, etc.. apparatus for drying, G. L. Jaeger 359.446 

Paper box, C. W. Elliott 359.435 

Paper calendering machine, P. R. Thorn 359.294 

Paper pulp screen, Russell & Cragln 369,543, 359.544 

Pasting machine, J. R. Watson 359,301 

Permutation lock, E. O. Daniels 359,350 

Piano action. T. Cahlll 359,557 

Pipe connection, Jones & Winnlatt 359,394 

Pipe coupling, W. G. Davis ... 869.500 

Pipe moulding apparatus, McNeal & Stineruck 350,269 

Play with rotating gig, G. Fischer 369,317 

Plow. E. H. Inzer 358,321 

Plow, T. Pate 359,465 

Plow, gang. F. M. Hinchman 359,355 

Pneumatic dispatch tube, electrical, J. F. 

McLaughlin 359,540 

Pneumatic dispatch tube systems, carrier for 

electro, J. F. McLaughlin 368.456 

Pocket, detachable watch, C. A. Burbank 359,343 

Post. See Fence post. 

Pot. See Tea or coffee pot. 

Power. See Horse power. 

Press. See Cotton or hay press. 

Press and seaming machine, combined, H. Pattl- 

son 359,280 

Presserfoot and attachment holder, combined, J. 

P. Lavigde 359,452 

Pressure motor, fluid, G. Westlnghouse, Jr 359,303 

Pressure regulator for water supply mains, D. C. 

Cregier 369,315 

Printing machine, oscillating cylinder, J. T. Haw- 
kins 359.442 

Printing machine, plate, S. F. Millard , . 359,513 

Propeller shafts, stern bearing for, J. J. Town- 
send 359,298 

Protector. See Cigar tip protector. Sleeve pro- 
tector. 

Pump, D. J. Nysewander 359,516 

Pump, force, R.Bean 359,419 

Push button and thermostat, combined, Keffer & 

McDowell 359,260 

Rail joint, J. W. Storrs 359,621 

Railway crossing alarm, S. P. Van Nort 459,371 

Railway signal, M. W. Long 359,512 

Railway tie, metallic, T. Gleason 359.410 

Railway track and truck, W.F. Goodwin 359,507 

Railways, conduit for traction rope or endless 

cable, Z. P. Boyer 359,421 

Railways, crossing for cable, H. H. Lynch 359.396 

Railways, etc., bridge for elevated, G. H. Pegram 359.467 
Rake. See Garden rake. Horse rake. 
Register. See Game register. Telephone regis- 
ter. 
Regulator.' See Pressure regulator. 

Rein holder, D. Goff. 359.565 

Rim turner, G. A. Kollenberg 359,263. 

Rock drilling machine, combined hand and engine 

power, J. C. Stevens 359,578 

Roller knife, W. Weber 359.480 

Roofs of buildings, protecting, G. F.Gavltt 359,318 

Rug, E. H. Elsenhart 359,503 

Safe, bottle, D. Getleson 359.488 

Sash fastener. F. W. Mix 359,274 

Saw and planer, combined, H. F. Burkhardt 359,497 

Sawmill set works, A. B. Landls 359,264 

Scraper, road, F. W. Hubbard 359,637 

Screen. See Paper pulp screen. 

Seal lock, T. F. Anderson 359,488 

Seal lock, J. A. Kirby 359,460 

Seat. See Car seat. 

Secondary batteries or accumulators, positive 

pole plate for, Farbaky & Schenek 369,248 

Seed drill, F. Reyner 359,470 

Separator. See Grain separator. 

Separator. W. L. Card 359,498 

Sewing machine, J. Keith 359,573 

Sewing machine tension device, B. C. Bedell...... 359,420 

Sewing machines, binding attachment for, C. T. 

Jones 359,572 

Sewing machines, welt guide for shoe, E. F. 

Arnold 359,239 

Sewing with wire, machine for, L. Hall 359,563 

Shafts, manufacture of crank, J. B. Stanwood 359,290 

Shears. See Sheep shears. 

Sheep shears, F. Frielinghaus 359.252 

Shingle and making the same, wooden, S. J. John- 
son .' 359,571 

Shoe lace fastening. H. B. Ten Eyck.. 359,477 

Shoulder pad, E. Goldman .,359,441 

Signal. See Railway signal. 

Skate fastening, B. H. Barney 359,493 

Skimmer, telescopic. P. L. Kimball 359,510 

Sled propeller, F. F.Foster 359,504 

Sleeve protector, H. Smadbeck 359,330 

Snap hook, C. H. Smith ..359.407 

Snap hook, A. N. Sperry 359,408 

Spindle. See Spinning spindle. 

Spinning spindle and'support therefor, J. Booth.. 859,342 

Spool holder, W. P. Clarke 359.430 

Spool or bobbin, enameled, S. D. Keene 359,447 

Spring. See Ambulance spring. Car spring. 
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Squaring, leveling, etc, combination toolf or, D. W. 

Warnock 359.372 

Stage effects, apparatus for producing, G. W. 

Davis 359,218 

Stamps and labels, apparatus for applying post- 
age, G. Phillips 469,326 

Station indicator. H. L. Shidler 359,329 

Steam boiler, J. A. Caldwell 369,558 

Steam generator, J. B. Stanwood 359,333 

Stethoscope, *'. M. Blodgett. 359,382 

Stopper. See Bottle stopper. 

Stove, T. Burkhard 359,314 

Stove, B. Butler . 359,632 

Stove board, A. I.Griggs 359,353 

Stovepipe shelf , N. I.lnsley 859,574 

Sucker rod elevator, C. C. Stover 359,291 

Supporter. See Garment supporter. 

Surface and marking gauge, combined, E. Walker 359.336 

Suspension hook. G. W. McGill. 359,324 

Switch. See Telephone switch. 

Table. See Adjustable table. Metallic table. 

Table, 0. Mitchell 359,457 

Table leaf support, O. Colvin 359,432 

Table leaf support, Eaufhold & Genter 359,322 

Tanning and other purposes, treatment of hides 

and skins for, B. P. Nesbit 359,360 

Tea or coffee pot. V. C. Taylor 359,292 

Telegraph system, police, Mehren & Carroll 359,575 

Telephone cabinet, C. Balloch 859,492 

telephone register, C. Wittenberg 359,307, 301W08 

Telephone switch, C. A. Hitchcock 359,356 

Telephone toll collectors, return attachment for, 

C. Wittenberg ... 359,306 

Temperature, electrical apparatus for regulating, 

C.W.Johnson 359,392 

Thill coupling. I.C.Hart 859,387 

Tie. See Railway tie. 

Time lock, C. H. Shaffer 869,549 

Tire bender, H. B. Keiper 359.509 

Tire coupling, wagon, J. J. Pinkham 359.361 

Toaster, T. W. Ball 359,417 

Toboggan, W. G Shepard 359,406 

Tool handle, G. D. Mosher 359,400 

Torpedo boat, electric, H. M. Bennett 359,313 

Trap. See Mole trap. 

Trellis, C. Schwend 359,547 

Tube. See Pneumatic dispatch tube. 

Tubes, screw cap for collapsible, H. M. Wirz 359,305 

Type writing machines, copy holder for, A. S. 

Patttson.... 359.466 

Umbrella, B.J.Colby 359,431 

Urinal, J. H.Stevens 359.334 

Valve, tubular well, N. E. Hi)dreth 359.444 

Vehicle, C. L. Peirce 359,468 

Vehicle fender, E. M. Stivers 859,476 

Vehicle wheel, W. C. Hodnett 359,445 

Vehicles, mud fender for, G. W. Atkins 859,530 

Wagon box, F. Fisher ... 359,436 

Warp threads, machine for drawing in, L. P. Sher- 
man 359,471 

Wash bench, folding, V. Hanson 359,566 

Washing machine, J. W. Roberts 859,519 

Washing machine, J. M. Shoaf 359,472 

Washing machine, G. H. Waldo 869,479 

Washing purposes, hand rubber for, McGovern & 

Hewit 359,268 

Watch case pendant, B. F. Margot 359.397 

Watch pinion cutting machine, B. A. Marsh 359,323 

Water closets, flushing apparatus for, W. H. New- 
ell... 359,461 

Weighing machine, automatic grain, Weber & 

Harrison 359,525 

Wheat and analogous grain, machine for reducing, 

Wilcox & Phillips .359,586, 359,687 

Wheel. See Car wheel. Vehicle wheel. Wind 
wheel. 

Whip socket, G. P. Rose 359,286 

Wind engine, H. J. Philpott 859,282 

Wind wheel, S. H. Heatwole 859,443 

Winding bobbins, attachment for, J. Pappa ... 359,277 

Window. J. S. Plhlstrom 859,383 

Wire barbing machine, O. J. Ziegler 359,486 

Wire fastener. W. Orr 869,463 

Wire, machine for automatically forming rings 

from..l. Adt 359,416 

Wire rope machine, J. B. Stone 359,409 

Wire ropes, manufacturing, J. B. Stone 359,410 

Wire stretcher, H. M. Beckley 359,812 

Wood, composition for preserving, Brisley & 

Finch 359,384 

Woodworking machine, A. D. Linn 859,453 

DESIGNS. 

Ash receiver, J. G.Lyon 17,181 

Collar, detachable, L. Robinson 17,188 

Corsets, ornamentation of, C. A. Griswold 17,179 

Dish.T. B. Atterbury 17,192 

hat rack, hall, T. Hertwig 17,180 

Knit fabric, J. H. Osborne 17,193 to 17,195 

Moulding, F. Mankey 17,182 

Panel, F. Mankey 17.183 to 17,185 

Pulley, R. Osterhorn 17,187 

Railway rail. Wharton, Jr., & Samuel 17,190, 17,191 

Rug, A. Petzold 17,196 

Steam radiator, hot closet, C. Rohlfs 17,197 

Tableware. J. K. Miller 17,186 

Trimming, H. Rosenthal 17,189 

TRADE MARKS. 

Boots and shoes, L. Meyer 14,168 

Box hands, corrugated steel, J. K. Barton 14,163 

Corsets, I. &S.H. Rosenberg 14,171 

Dermal emollient, A. G. Wilbor & Co 14,174 

Finger rings, Sinnock & Sherrill 14,172 

Grease or tallow for lubricating purposes, J. 

Wiriama 14.175 

Liniment, A. B. De Grath 14,164 

Lotion for theskin, Garver Drug Co 14,165 

Saddlery hardware, harness trimmings, harness 

leather, horse blankets, sheets, fly nets, and 

whips, R. S. Luqueer & Co 14,167 

Soap for laundry, toilet, and general purposes, 

Oberne, Hosick & Co 14,170 

Tobacco, plug, Kurtz Bros 14,166 

Troches and cough balsam, M. R. Mulford 14,169 

Whisky, B. M. Tillmann 14.173 
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Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is s?t in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since IStifi, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broad way, New York. We also furnish copies of patents 
granted prior to 1S66; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadinn Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full Instructions address Mann & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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ORIGINAL ACCIDENT 

Company of America, 
LARGEST IN THE WORLD. 



ALSO, 



Best of Life Companies. 



ACCIdBHl rOllCIBS, fessional and Business 
Men, for each $1000, with $15 Weekly Indemnity. 

AnniHont Tinl/nto 25cen *sperday, $4.50 for 

HUUlUclll IICKcTS, 30 days, for Sale at all 

Local Agencies and Leading Railroad Stations. 



ALSO THE 



Best Life Policy 



World-wide. 



in the market. Indefeasi- 
ble, Non-forf eitable, 



Fail Policy Holders, $13,000,000. 



Pays ALL CLAIMS Without Discount, and im- 
mediately upon receipt of satisfactory proofs. 



Assets, . 
Surplus, . 



$9,111,000 
$2,129,000 



JAMES G. BATTERSON, RODNEY DENNIS, 
President. Secretary. 

JOHN E. MORRIS, Ass't Sec'y. 



BIT 



Square, Oval, or Round Smooth Holes 

For carpenter, cabinet, and pattern work. 
m Yi in. 50c, set $4.00, mailed free. Bridgeport 
■Gun Implement Co., 17 Maiden Lane, N. Y. 




Corrugated Copper Gaskets 

(patented), need in place of mbber or other 
destructible packings for connecting flange 
pipea, cylinder beads, steam chests, etc. 
TniB gasket is not injured by steam, oil, or 
acid solutions. U. 8. Mineral Wuol 
Company, «8 Cor t land t St., >". Y. 



COUNTERSINK and DRILL COMBINED. 



SEBASTIAN, MAY & CO'S 

ImproTOd Screw Cutting 

T A'WI?C' Fool& 

JUilllUfldPower 

Drill Presses, Chucks, Drills, 
Dogs* and machinists' and ama< 
Jeurs' outfits. Lathes on trial* 
Catalogues mailed on application 
1 an W. 2d St., Cincinnati, " 




EXCELLENT BLACK COPIES of anything vrritten of 
drawn wit h any Pen (or Type W riter) by the Patent 

_ __. _ __ _ __ _ _ _ __ Only equalled by 

Lithography. 
Specimens Free 
Autocopyist Co., 3 Thomas Street, New York. 




The Countersink following the Brill, the job is finish- 
ed at one operation, saving the adjusting of too is and 
work twice. Made by 
Wiley «fc Russell Mfar. Co., Greenfield, Mass. 



,.. — 3ARRELMACC"- 

i SPECIALTY (_ -j. 
SREENWOOO &C0 



ROCHESTER H. 



JPEHFECT 

NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am. 
ehicax and Scientific American Supplemknt can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this papei Heavy board sides ; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

munn & CO., 

Publishers ScnMTorc American. 




Trass Hoop Driving. 



BARREL, KEG, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over SO varieties manu- 
factured by 

E. & B. Holmes, 

BUFF A I.O, N. Y. 



uruwn witu any reu \vr i ype vvn 

AUTOCOPYIST 



The STATUE of LIBERTY, NEW YORK. 

The great work of Bartholdi, the largest statue ever 
erected by man, just inaugurated on Bedloe's Island, 
New York Harbor, fully described. The history of its 
inception, how the work was carried out, chronology ot 
the operations and full engineering and popular details 
as to construction, mode of erection, size, thickness of 
metal, etc. Fully illustrated by drawings, showing the 
work as completed, the elevation of the pedestal and 
framework, and the statue as it appeared in process of 
construction. Contained in Scientific American 
Supplement, No. 564. Price 10 cents. To be had on 
application, or by mail, at this offiice and from all news- 
dealers. 



WF WILL PAY! 
t— dealers, at home' or 



J agents a salary or $85 per month 
and expenses, to sell our goods to 
_ __ie"or to travel, or $40 a month todis- 

tribute*5rculars in your vicinity. All expenses advanced. Salary 
promptly paid. Agents' sample ease of goodaPKEE. No stamps 
required. Kn humbug. We mean what we sav. Address, 
HONARC11 NOVELTY CO M Umiied,CHCIKlIA.TI,OH10. 



A firm in Austria, of old and highly respectable stand- 
ing, wants for Importation to Austria Novel tie sin 
Technical Manufacture* of every kind, such as 
Machinery in jrenernl, Utensils, Machinery for 
W orkliiff Men and !M an n fact orte«, etc., for Indus- 
trial Esia-blisuiiients. lttiilroiids. Mines* etc. 
Please address offers, catalogues and price lists to IM- 
PORT, care Itiidolf Mosse, Vieniui, Austria. 



— TH E — 




CICPTDIPAI Edward P. Thompson, Solicitor 

CLtU I IHuHLl of Electrical Patents, 3 Beekman 
Street, N. Y. Write for testimonials and instructions. 




Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 



DEA F.— A very interesting 80-page book on Deaf- 
ness, Noises in the Head, Ac. How relieved. Sent 
free. Address Nicholson, 177 Macdougal St., N. Y. 







7]f„!SH0RT^'I E WAY 



Address: The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadway. 




CEO. W. MARBLE, Sole Manu- 
facturer of THE ACMK WRENCH. 

The best made, all steel, and warranted, 8 sizes. 

28 to 32 South Canal Street, Chicago, U. 8. A. 



PLUMBER'S TRAI*. State Rights of Patent No. 
340,777, dated April 27, 1886,f or sale. See page 163, Sci- 
entific American, March 12, £87. Address Y.'V. i&C.S. 
Geratenberg, No. 1107 First Avenue, New York City. 



SPECIAL MACHINERY 
For Grinding and Polishing | 

Manufactured by The Somersworth Machine Co., 

154 Lake Street, CHICAGO. 

Write for Circulars. 



ANEW MAGAZINE-THE SWISS 
Devoted to spreading a love of PDAQQ 
nature among the people. Edited uuU OO 
by Harlan H. Ballard, President of the Agassiz Asso- 
ciation, and succeeding St. Nicholas as the officialmaga- 
zine of that oody. $1.50 a year. Sample copylOcents, or26 
cents for trial subscription for 3 months. 

N . D. C . HODGES, Publisher, 
Mention this paper. 47 Lafayette Place, New York, 



ftQA » Month Salary to agents selling goods to dealers* 
•■* vWgamplei Free. *40 a month to distribute circular!* 
Expenses advanced. National Supply Co., Cin cinna ti, O.- 



LINDHOIilH *fc PETERSON, of Franconia. Minn., 
together with leading capitalists of MaPherson, Kan- 
sas, have formed a corporation, with a working capital 
of 120,000, for the manufacture and sale of Lindholm's 
Adding Machine. The corporation to be known as 
"The Lightning Adding Machine Co.," of McPherson, 
Kansas, and all correspondence in regard to said Ma- 
chine should be addressed as above. 




CLARK'S NOISELESS RUBBER WHEELS 

No more Splintered Floors. 
'Different styles. Catalogue Free. 

UEO. P. CLARK, 
Box L. Windsor Locks, Ct. 



Asbestos 



FRIjT WORKS, 101 Maiden Lane,N.Y., 
M'f'rs. Asbestos Plaster and Hair Felt, 
Boiler and Pipe Coverings. Asbestos ma- 
terials of all kinds m'l'gd and applied. Estimates given. 




PliAV THE PIANO AND oltGAN 

By using Soper's Instantaneous Guide, any person can 
play a tune on either instrument at once without th e aid 
of a teacher. No previous knowledge of music whatever 
required. Send for book of testimonials free. Address 
G. K. HEAKNE tfc CO., P. O. Box 1487, New York. 



Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send fof 
catalogue C. E. JONES At B KO. Cincinnati, O* 

it ia importaot to us that you mention this narer. 



JET PROPELLERS.— A DISCUSSION OF 

the efficiency of jet propellers for the hydraulic propul 
sion of vessels, as compared with the screw. Contained 
in Scientific American Supplement, No. 561. 
Price, 10 cents. To be had at this office and from all 
newsdealers. 



To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated, its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent: influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wrucn you decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnattne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of fir»t column of this page, or ad- 
dress 

M.UNN & CO., Publisher*, 

361 Broadway, New York. 



tuUdlBfl UtUjML 



The Scientific American Archi- 
tects' and Builders' Edition is issued 
monthly. $2.50 a year. Single copies. 25 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, 
and with fine engravings ; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
subjects. 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen- 
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost entit- 
les) series of the latest and test examples from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer- 
age, Piping, Lighting, Warming. Venti- 
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex- 
tensive Compendium of Manufacturers', 
Announcements is also given, in which' 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have won for it 
the Largest Circulation of any Archi- 
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & GO., Publishers, 

361 Broadway, New York. 



Building Plans ajri Specifications. 

In connection with the publication of 
the Bdilding Edition of the Scientific 
American, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex- 
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under- 
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 361 Broadway, New York. 




HAMMERS, 

Branch Office and Factory, 230 Center Street, New York. 




TIMBER 
GAINING 

MAC 11 IN E. 

Special Mach- 
inery for Car 
Work and the 
latest improved 
Wood Working 
Machinery of 
all kinds. 

C.B. Rogers & Co., 

Nohwich, Conn. 

109 Liberty Street, 

Nkw York. 




SILK RIBBONS! 



We have purchased at 

recentwholesale auction 
sales several large lota of 
EemnantsofSilkSibboaa 
at pricea which will en- 
able us to offer splendid 
bargains. TheaeremnaBts 
are all from two to three 
yards and upwards In 
length, and many oftbeni 
are the finest quality of 
Bibbonsin the raai ket.of 
different widths, In « 
variety of fashionable 
shades, In fact, nearly all 
colors are represented ; 
aleodinVrentkindsofBlb- 
bons adapted for bonnet 
strings, neckwear, trim- 
ming for hats and dresses, 
bowa, scarfs, etc. .etc. No 
lady can purchase such 
fine ribbons as these at 
any store in the land for four timeB the money. Tf you will agree 
to show the goods to friends, and aid us to make sales, we will send 
a Bample box of these elegant ribbons for 34 cents 1°. stampB. 
Two boxes 60 cts. Fourboxea $1.00. Ten boxes $2 00. Address 

PARIS AGENCY. 7 West Broadway, New York. 




THE ONLY PRACTICAL 

ELECTRIC MOTORS 



©1887 SCIENTIFIC AMERICAN, INC. 



Aprils, 1887.] 
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if Terr Important BooKs 

FOR 

ARTISANS AND AMATEURS. 

Lately Published. 

VARNISHES, LACQUERS, ETC. 

^he only one now in print in the English 
Language. 

A Practical Treatise on the Fabrication of Volatile and 
Fat Varnishes, Jiacquers, Siccatives, and Sealing 
Wsaxes. From the German of Erwin Andres, Manu- 
facturer of Varnishes and Lacquers. With additions 
on- the Manufacture and Application of Varnishes, 
Stains for Wood, Horn, Ivory, Bone, and Leather. 
From the German of Dr. Emil Winckler and Louis E. 
Andes. The whole translated and edited by William 
T.,Brannt, Graduate of the Royal Agricultural College 
of;Eldina, Prussia. Illustrated. In one volume. '646 

Sages. 12mo. Price, $2.50. Sent by mail* free of postage, 
) any address in the world. 

A. Practical Book for Every One, 
THE FABRICATION OF 

Glue, Gelatine, Gelatine Veneers, 

AND 

Foils, Isinglass, Ceients, Pastes, and Mucilages. 

A Practical Treati&e on the Raw Materials and Fabrica- 
tion of Glue, Gelatine, Gelatine Veneers, and Foils, 
Isinglass, Cements, Pastes, Mucilages, etc., based upon 
actual experience, by F. Danidowsky, Technical Chem- 
ist*, Translated from the German, with extensive ad- 
ditions, including a description of the most recent 
American processes, by Wm. T. Brannt. Illustrated 
by 85 engravings. 12mo. Price. $2.50. 
lyTfl* above or any of our Books sent by matt, fees of 
postage, at the publication price, to any address in the 
world. 

f&".Our new and enlarged Catalogue of Practical and Sci- 
entific Books, 96 pages, $vo, and our other Catalogues, 
(Tie whole covering every bravch of Science Applied to 
the Arts, sent free and free of postage, to any one in any 
part of the World who wUl furnish us with his address. 

HENRY CAREY BAIRD & CO., 

Industrial Pubi,ishers,Book sellers & importers 
81 U Walnut Street, Philadelphia, Pa., U. 8. A, 



The Techno— Chemical Receipt M: 

NOW Et.SI.A.IS'V- 

The Techno-Chemical Receipt Book. 

Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology, and their Practical Application 
in the Arts and Industries. Edited chiefly from the 
German of Drs. Winckler, Eisner, Heintze, Mierzinski, 
•lacobsen, Koller, and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph. 
D.(Heid.), Secretary of the Franklin Institute, Phila- 
delphia, author of "Galvanoplastic Manipulations." Il- 
lustrated by 78 engravings, in one volume, over 500 pages, 
13mo, closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound in scar- 
let cloth, gilt. Price $i, free of postage to any address in 
the world. 

&TA circular of 32 pages, showing the fuU Table of Con- 
tents of this important Book, sent by matt, free of postage 
to any one in any part of the World who witt furnish his 
address. 

HENRY CAREY BAIRD A CO., 

Industrial Publishers, Booksellers, and Importers* 
810 Walnut St., Philadelphia, Pa., U. S. A. 



DATCilT FOR SALE. THE ADAMSON CO., 

■ H I CH I Patent Solicitors, Muncie, Ind. 



THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical dii ections 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad ; bow to takeoff copies of the letter. 
Contained in Scientific American Supplement, No. 
43K. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



THE DINGEE & GONARD GO'S 
BEAUTIFUL EYER^BLOOaOWO 




For 18 Years our Great Specialty has been 

growing and distributing ROSES, We have all the 
latest Novelties and ^ne^anaardjor^ mfhSex. 
entsizes and prices to suitall We sends TROftu, VIGOR- 
OEB FLAirrs safely by mail or express to all points. 

3 TO 12 PLANTS $|. •*&&&. 

OarNewUuidc,88pp.,describe8nearly.500flnC8t 
varieties at Roses, the best Hardy Shrubs, * 
Climbiiw Tines, and New and Rare Flower 
Seeds, and tells how to crow them— FREE 
Address THE DINGEE & CONARD CO., 
Bom Growers, West Grove, Chester Co. Pa, 



DYKE'S BEARD ELIXIR 

Forces heavy Mustache, Whiskers, or hair 
on baM beads in 2D to 30 days. Extra 
Strength. No other remedy. 2 or 3 Pkgs, 
does the work. We will prove it or forfUt 
.$100.00. Price per Pkg. waled and post- 

HTH- MFG. CO.. PALATINE. ILLS. 




MARVELOUS 

MEMORY 

DISCOVERY. 

'Wholly unlike Artificial Systems— Cure of Mind 
Wandering. Any book learned in onersading. Great 
inducements to Correspondence Classes. Prospectus, 
with opinions in full of Mr. Eichard A. Pbootob, 
Hons. W. W. Astob, Judah P. Benjamin, Drs. 
Minor, Wood, Rev. Francis B. Denio, 
Mark Twain, and others, sent post free by 

PROF. LOISETTE, w , 
237 Fifth Avenue, New York. 



CURE 



RICE AUTOMATIC CUT-OFF ENGINE. 




Self-Gontained. Sensitive Governor. 

Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 

Gold Medal Cincinnati Exposition, 1884. 

THE JOHN T. NOTE MFG. CO., 



OIL WORKS MACHINERY 



HYDROSTATIC PRESSES, 

ENGINES, BOILERS, CASTINCS 

WM. TAILOB A SONS, 

28-39 Adams St., Brooklyn, N. T 



RAILWAY 'AND STEAM FITTERS' SUPPLIES 

Rue's Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS, &C. 
JOHN 8. URQUHART, 4tt Cortlandt St., N. Y. 



IWPOH.MATIOM 
For lifter, of* fcteitm Pump*. 

Van Duzen'a Patent Steam Pump 

( No Packing or Oil, ) Is 

Requires} No Repairs or Skill, ^Rell- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid; ever 
ready ; no moving parts ; all brass ; can- 
not clog nor (set out of order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed; not like cheap Pumps made 
of Iron ; all sizes to 6 inch discbarge ; 

f)rices from $7 upward; capacities from 
Ions per hour. State for what purpose 
wanted and send for Catalogue of " Pumps." 

VAN DU/.EN & TIFT, Cincinnati, O. 



ttlDEAF 

feck's Patent Ihpbovkd Cushioned Ear Drums Perfectly 
Restore th- Hearing, and perform the work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. Send for 
Illustrated book with testimonials, FREE. Addressorcallon 
P.HISCOX t 853Broadway,liewTork, Mention this Doner. 

1% F" A CM C O O lts causes, and a new and suc- 
liriirilL. JJ cessful CURE at your own 

1| ■■»"ww home, by one who was deaf 

Utwenty-eight years. Treated by most of the noted 
specialists without benefit. Cured himself in three 
months, and since then hundreds of others. Full 
particulars sent on application. 

T. S. PAGE. No. 41 West 31st St., New York City. 



If ^?Ct lQBtntrellef.FmalcrireandneT«r 
ki NftH %9a retarns. No indelicacy. Neither 



PI 
knife, purge, salve or suppository. Liver, kidney 
and all bowel troubles— especially constipation— cur- 
ed like magic. SuffarerswilHearnofasimplerpniedy 
tree, by addressing, J. H. BEEVES; 78 Kassau St., N.Y. 





ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 8000 feet. We also manufacture 
and furnish e verything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

Pierce WellExcavatorCo. 
New York. 



PROSPECTING MINERAL LANDS A SPECIALTY. 

CYLINDRICAL SECTIONS OP COR LI? 0e~t.AiNE r -' ThEWhOLl" 

ni;TiNrF RfiRFn "ARTESIAN WELLS 



^PENNSYLVANIA 



DIAMOND DRILL CO. 



BIRDSB0RO PA 

manft'rs.of diamond drills 

for allkin0s of 
--RCCK BORING.— 




GAS BUHNERS— DESCRIPTION OF A 

new gas burner, designed to effect a very intimate mix- 
ture of gas and air, and causing the mixture to reach the 
point of ignition at as high a temperature us possible, 
with nine figures. Contained in Scientific American 
Supplement, No. 5ff 1* Price, 10 cents. To be had at 
this office and from all newsdealers. 




r Losses paid in67yea*s.„/$58,75Q£qq 

. The Largest and Strongest Company- 



RADII OP CURVATURE GEOMETRICAL 

ly considered. By Piof. C. W. HacCord. Explanation 
of a new method of determining the radii of curvature 
of many plane curves by very simple graphic conatrrio- 
tions ; the mode of operation being based upon the. fun- 
damental ideas of regarding a line as generated by the 
motion of a point, the tangent as the direction of that 
motion at a given inHtant, and the normal as a line also 
in motion, with 22 figures. Contained in Soiknti»ic 
a MKRiCAN Supplements, Nos. 537,538,55?, 558, 
5U3 and 567- Price. 10 cents euch, or 60 cents for tne 
series. To be had at this office or from any newsdealer. 



THE 



UNIVERSAL FLY CATCHER. 

A remarkable fl y trap has been per- 
fected that will supersede all other 
fly traps and fly papers, and keep any 
house free from flies. Patented in 
United States, Canada, England, 
France, Belgium, Germany, Austria, 
Spain. State rights and foreign pa- 
tents for sale. Seeadvt. in April, r 8T, 
Sri. Am. Builders' Edition, pageli. 
Address with stamp, Z. XEVERS, 
308 Brannon St., San Francisco, Cal. 





WIT 11 8KB V, RUGG & B.ICHA ftDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R Ball & Co., Worcester. Mass. Send for Catalogue. 



EXAMINATION QUESTIONS IN GEN- 

eral construction. Copy of the last examination papers 
given to candidates who are desirons of employment in 
the constructive departments of the municipality of 
New York. -Contained in Scientific American Sup- 
plement. No. 561 . Price, 10 cents. To be had at this 
office and from all newsdealers. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued to Eli W. Blake, June 15th, 1858, togeth- 
er with New and Valuable Improvements, for which Letters Patent weregranted May 11th 
and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY AM) MACHINE CO., Manufrs., Ansonia, Conn. 
COFELAND & IIACON, Agents, NEW YORK. 

THOS. WOOD & CO. 

2£d and Wood Sts., 

Philadelphia* Pa* 



Shafting and Gearing, 



Textile Machinery, 

ELEVATORS, ETC. 



OTTO CAS ENGINE. 

GUARANTEED TO CONSUME 25 to 75 A HI V OTHER GAS ENGINE 

PER CENT. LESS GAS THAN All I DOING THE SAME WORK. 

SCHLJilICHiJH, SCBTJMM <•> CO. PHILADELPHIA and CHICACO. 



Encyclo- 1 


1 Diamond 


pedia of | 


| Drills and 


700 Engrav \ 


. Lightning 


W»*I#J 


tf H « C 


TOOLS,! 


H Machines. 



LBook free, ■ 
25c. for J 
mailing it. I 
American I . 
Well 7orks,U 
Aurora, IU, ■ 




Barnes 9 Foot-Power machinery. 

Complete outfits for Actual Workshop 
Business. Bead what a customer says: 
" Considerin g its capacity and the ac- 
curatenessof your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and . 
Price List Free. w.F. & John Barnes ' 
CO. Address 1999 Main St., Kockf ord. 111. 



THE CHEAPEST AND BEST : 



; 67 PARK PLACE. NEW YORK 



EPPS'S 

GRATEFUL-COMFORTING. 

COCOA 



COMBUSTION, FIRE-BOXES AND 

steam boilers. By John A . Coleman. Definition o f com- 
bustion. What successful combustion requires. Fur- 
nace phenomena. The steam boiler. Locomotive boil- 
ers. The locomotive of the future. Contained in 
Scientific American Supplement, No. 561 . Price, 
10 cents. To be had at this office and from all news- 
dealers. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES and ELEVATORS. 



PllOVIUENCE. It. I. 




Trade Secrets 

"SECRET" Recipes, Formulas, etc., which have 
been advertised for sale. Edited with corrections and 
hints for improvements by a well-known Technologist. 
Neatly cloth bound, 60 cents by mail, or from any book- 
seller. Catalogue Scientific and Mechanical books free. 
J. It. PHIN, 15 lley Street, New York. 



WANTED-Agents to sell PRATT'S PATENT 
« ax TTT BI it 'TON FASTENER. Address PRATT 
MANUFACTURING CO.. Boston, Mass. 



I New Catalogue of Valuable Papers 

contained In Scientific ahehicast supplement, sent 
free of charge to any address. 

MUNN & CO.. 361 Broadway. N Y 



VULCANITE EMERY WHEELS. 




Made SOLID of the Celebrated 
WELLINGTON HULLS EM Kit Y. 

SUPERIOR to all OTHERS. 

Thousands of manufacturers testify to its being: the Strolia- 
est, most Durable, and Healthiest Emery Wheel made 

CUTS COOL and FREE. 



A SAFE WHEEL.i 



liaise 17116618 made on Oast Iron 
Centers if desired. 



NEW YORK BELTING & PACKING CO., 

Sole Manufacturers. 

Warehouse: IB Park Row, New York. 



ICE & REFRIGERATING 



Machines. York Pa- 
tent. YORK MFCS. 
CO.. York, Fa. 
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FOR 1887* 

The Most Popular Scientific Paper in the World. 

Only S3.00 a Year, inclurfinff Postage. Weekly. 
32 Numbers a Year, 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions und discoveries, 
representing Engineering Works, Steam M achinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy. Photography, Archi- 
tecture, Agriculture, Horticulture, Natural ITistory, etc. 

All Classes of Headers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollar* by the pub- 
lishers; six months, $1.50; three months, $1.01). 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

O^-CTXTXT <Sc CO., 

36 I Broadway, New York. 
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Scientific American Supplement. 

This Is a separate and distinct puolicatlon from 
Thic Scientific Amkeican, but is uniform therewith 
in size, every number containing sixteen large pages., 
The Scientific American Supplicmi;nt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History Geography, A rchseology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.U0 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers Scientific American. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American Is now seat 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific Am erican, one year ; $9, gold 
for both Scientific American ani Supplement for 
one year. This includes postage, which we pay. Remit 
by nostal or express money order, or draft to order of 
MUNN & CO., aei Broadway, Now York, 
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l aside Page, each insertion - - - 75 cents a Hue. 
Back Page each insertion - - - Si .00 a line. 

The above are charges per agate line— about eight 
words per line.. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



AQUA PURA 

BY NATURE'S PROCESSES 

Turbid Water Made Clean. 

Matter in Suspension 
and ORGANIC and 

Semi-Soluble Ele- 
ments removed. 

I Hard Water Blade Soft. 

I Cities, Towns, Mills, Hotels, 
and Private Houses Sup- 
plied and Results 
Guaranteed. 
Scale In Hollers Avoided. 
Two per cent, added to the 
\ Annual Water Rates in any 
■ city will give the people 
I PERFECT WATER for all 
I time. 
Send for Circulars and Estimates. 

NEWA&&. FILTERING CO., NEWARK, N. J. 

Tribune Building, New York. 





Send $1, for sam- 
ple, by mail. Util- 
ity Wrench Co. 
(Xitd.), 231 East 
Ninth Street, 
New York city, 
U. S. A. 



DRIVING-BELTS.— A, PAPER BY 

John Tullis.discussingthB'comparativevaUleof various 
kinds of belting. Main driving-be its. Patent leather 
chain h el ting. Half-twist belts. Cotton belts. Leather 
ropes. With 3 engravings. Contained in Scientific 
American Supplement, No. 50 "J. Price 10 cents. To 
be had at this office and from all newsdealers. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




PATKNT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to lot lb. 
pressure. Sendf or Lists. 

HAND, BURR & CO., 
614 and 610 Market St., Philadelphia. Pa. 



ELECTRIC 

ItEATHER BELTING 



IBEST and most ItEI.I- 

| A BUS for swift running. 

Chas. A. Schleren & Co, 

147 Ferry St., New York. 



416 Arch St., Phlla. 
m Federal St., Boston. 



PHS 

■_A. Rut] 



TOGRAPHS 



of Microscopic Objects, 

Diatoms, Insects, Parts 

of Insects, Polycystina, etc- For sample pho- 

, tograph and .list 01 objects, send 35 cents to Frank 

LA. Butler, 459 Lafayette Avenue, Brooklyn, N. Y. 




"THE STANDARD." 




Staples an4 Illustrated Pamphlet "Steam Saving ant Fire-Proof Materials" Free by Mail. 

H. W. JOHNS MANUFACTURING CO., 

SOLE MANUPACTURKKR OF 

H.W. Johns' Fire and Water-Proof Asbestos Roofing, Sheathing, Building Felt, 
Asbestos Steam Packings, Boiler Coverings, Roof Paints, Fire-Proof Paints, etc. 
VULCABESTON. Moulded Piston-Rod Packing, Rings, Gaskets, Sheet Packing, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. bhic * b \Hoon , ! ii|,h,a - 

JENKINS BROS. VALVES. 

r^THK ENDORSEMENT OF FIRST-CIiASS ENGINEERS AND MECHANICS THROUGHOUT THE COWNTRY has fully de- 
monstrated these valves to possess the following advantages over all other valves now in use: 

1. A perfectly ti^ht valve under any and all pressures of steam, oils, or gases. 

2. Sand orgrit of any kind will not inj ure the seat. 

3. You do not have to take them off to repair them. 

4. They can be repaired by any mechanic in a few minutes. 

5. The elasticity of the Disc allows it to adapt itself to an imperfect surface. 

In Valves having ground or metal seats, should sand or grit get upon the seat, it is impossible to make them 

tight, except by regrinding, which is expensive if done by hand, and if done by machine soon wears out the valve, 

and in most cases they have to be disconnected from the pipes, often costing more than a new valve. The Jenkins 

Discs used in these valves are manufactured under our 1880 patent, and will stand any pressure of steam, oils, or acids 

JENKINS BltOS., 71 John St., N. Y.j 105 Milk St., Boston: 13 So. Fourth St., L'kilu. 




PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years' 
experience, and now have unequated facilities for the 
preparntion of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. AH business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN <fc CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICBS.-NO. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 



SUPPLIES FROM 

HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
Machines in, Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, Electric 
lAghts, Elevators, etc. It 
needs little room, no tiring 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady ; will work 
* any pressure of water 
ove 15 lb.; at 40 lb. pres- 
re has 4-horse power, and 
_ pacity up to 10-horse 

power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTOrf CO., Newark, N. J. 





PRI1MTIWO INKS. 

THE "Scientific American" ie printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth andLom. 
bard sts., Phila., and 47 Rose St., opp, Dnane St., N. Y. 



BEFORE YOU BUY A BICYCLE 

OK GTJJf send stamp to A. W. GUMP, 
Dayton. Ohio, for new and second-hand 
price list. Repairing and Nickeling. 

SECOND-HAND BICYUG8. GUSTS 

and SEVOLVEBS taken In EXCHAJV6E. 

J pHE ONLY GENUINE Tl jJ 

Llviuiu iM.ii] 

UNEQUALLED for CEMENTINC 

wood, gland, china, paper, leather, Ac. Always 
ready for qge. Pronou nced strongest glue knoten. 

lUSSiaCementCo^s.mpTe"!*.""^ 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scimnxnc 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



THE WASHBURN AMERICAN CUITARS 
AND MANDOLINE8 




Finest toned , moat durable, 
and poetess tbe only absolutely ^^^ 

correct scale. Warranted to stand in ray climate. Ask your dealer 
for them. Illustrated Catalogue mailed free by the Manufacturers, 

LYON A. HEALY, 162 State St., Chicago. 



Remarkable Success!! 

DR. SCOTT'S GENUINE ELECTRIC BELTS 



Probably never since the 
Invention of Belts and 
Supporters has so large a 
demand been created as 
now exists for Dr.Scou's 
Electric Belt. Over sev- 
enteen thousand people in 
thecltyof NewYorkalone 
are now wearing them dal- 
ly. They arerecommended 
by the moat learnedph ysl- 
cfansin the treatment of 
all Mule and Female 
Weakness. Nervous 
and General Debility* 
Itheuinatism* Paraly- 
sis* Neuralgia, Sciati- 
ca, Asthma* Dyspep- 
sia, Erysipelas, Ca- 
tarrh, l'llea* Epilepsy. 
Fains in the Head, 
Hips, Rack* or Limbs, 
Diseases of S pine. 
Kidneys* l.iver and 
Heart. It quickly re- 
stores impaired circu- 
lation. 

There Is no waiting a long 
time for results. Electro- 
magnetism acts quickly; 
generally the first week, 
more frequently the first 
day, and often even during 
the first hour they are 
worn their wonderful cur- 
ative powers are felt. 

The mind becomes ac- 
tive, the nerves and slug- 
gish circulation are stimu- 
lated and all the old-time i 

The following; are repre- 
sentative Testimonials 

of the thousands we are 
receiving. 
2121 Henrietta St., Phila, 
Dr. Scott: Your belt has 
cured me of rheumatism 
of and around t he kidneys, 
which medicine had failed 
to help. W. H. UPJOHN. 




health and good feeling 
comeback. They are con- 
structed on scientificprin- 
ciples, imparting an exhil- 
arating, health-giving cur- 
rent to the whole system. 
The celebrated Dr. W. 
A. Hammond, of New 
York, formerly Surgeon- 
Gen eralof the U.S. Army, 
lately lectured upon this 
subject, and advised all 
medical men to make trial 
of these agencies, describ- 
ing at the same time most 
remarkable cures he had 
made even in cases which 
would seem hopeless. 

Price $3.00 on Trial. 



These Belts are for sale 
nt drug stores, but if not 
iu your immediate vicin- 
ity, send direct 10 Dr. 
SCOTT, 842 Broadway, 
New Vork. 



Each Is stamped with the 
name Fall HI all Elec ric 
Ass'n of London. 



We will send either 
Gent. 'a or Lady'sBelt on 
trial, post-paid, on receipt 
of $3, guaranteeing safe 
delivery. State size waist 
when o- *ering Lady's Belt 
Remit money order or 
draft at our risk, or cur- 
rency in registered letter. 
Address GEO. A. SCOTT, 
84£ Broadway, cor, 
13th St., New York. 
For sale at all drug stores. 
Take none but Dr. Scott's 
Genuine. See name is on 
the box and belt. Always 
mention this paper* 

Call and examine our 
goods, cor. Broadway and 
13thSt.,ovfir Star Theatre. 



Handsome Sateen Belts at $5.00. 



Robinson Bk.. Rob'sonjll. 
The sixth Belt received, 
and is satisfactory. Their 
quickcures of rheumatism 
liver and kidney troubles, 
and debility are wonder- 
ful. It gives me pleasure 
to recommend them to 
suffering friends. A. P. 
WOODWORTH, Cashier. 



Dr. Scott's Electric Suspensory, the Genuine Article, $5. 



Baltimore, Md. 
Intense nervous debility has 
been my trouble for years. Phy- 
sicians and their medicines did 
not help me. I Anally derived 
great re lief from Dr. Scott's Elec- 
tric Belt. L. H. MILLER. 
East Berlin, Pa. 
Your Belt has cured me of In- 
somnia and nervousness, and has 
also had wonderful effect on Neu- 
ralgic affection of the chest. 

B. SELL, 



Cedar Falls, la. 
This Belt has done me more 
good In a short time than all the 
medicine I ever took* 

E. W. MEADE. 
Houston, Mich. 
Dr. Scott's Electric Belt has 
cured my brother of severe back- 
ache from which he has suffered 
eight years. My father, 70 years 
old, could not walk 100 yards; 
after wearing the Belt onemonth 
he walked nine miles without 
Dr. Scott's Electric Corsets cure and prevent sickness. $1, $1.50, $2, and $3. 
DR, Scott's Electric Chest Protector, $3. Dr. ■Scott's Electric Flesh Brwshes, $3. 

Dr. Scott's Electric Hair Brushes. $L $1.50, $2 and $3. Dr. Scott's Electric Insoles, 50 cts. 
10*000 agents wanted* quick sales* liberal pay* satisfaction guaranteed. 



resting. Your goods are thor- 
oughly reliable. 

ALBERT KRUG. 
Peoria, 111. 
I suffered from kidney, liver, 
and nervous troubles for twelve 
years. Dr. Scott's Electric Belt 
entirely cured me after all other 
remedies had failed. His Elec- 
tric Hair Brush has cured my 
Neuralgia. 

C. W. HORNISH. 




ELECTRICAL APPLIANCES. 

_ HOW.MADE AND HOW USED. 
This valaublr book sent KREKto any nriilress. 

HORACE VAN SANDS, 738 Broadway, NEW YORK. 



Fruit Evaporntor Wanted for tropical use. Slow 
process. Fruit for eating, not cooking. Different 
makers please address Exporter, Box 3482, N. Y. city. 



Q ACCC Fire and Burglar Proof 

^k Fl I k w Safes for all purposes. Bank and 
■ ■ Safe Deposit Vaults, Vault Doors, &c. Esti- 
mates and drawings furnished. 
DlEBOl.l) SAFE AND LOCK COMPANY, 
W. H. BUTLEB, Gen'l Agent, 79 Duane St., N. Y. 



VULCABESTON 



W 



fE would call especial attention to the following articles now for 
the first time offered to the public, manufactured from this 
new material. 

VulcabestOn, is composed of asbestos combined with water and 
acid proof materials vulcanized and compressed. It is manufactured 
exclusively by the Johns-Pratt Co., of Hartfo.rd, Conn , of which we 
are the sole agents 

Vulcabeston is superior to any other known material od account of 
its permanent resistance to heat and immunity from injury by acids, 
gases, etc., and is therefore invaluable for a variety of purposes. It 
can be made in any desired form. At present we are prepared to 
supply Soft, Medium, and Hard Sheet Packing, all thicknesses, in 
sheets 40x40 inches, Moulded Piston-Rod Packing, Moulded Piston 
Packing, Gaskets, Ring Flange Packings, Washebs, etc. 

Vulcanized Asbestos Piston-Rod Packing. 

This is a flexible rope packing composed of strong twisted strands 
of pure Asbestos combined with India Rubber and vulcanized. It is 
an improvement upon our Pure Asbestos Packings, and is superior to 
all others for piston-rods, valve- stems, pump valves, etc., where high 
pressure steam, hot water, oils, acids, ammonia, etc., are used, and for 
locomotives, stationary, and marine engines. The advantages possess- 
ed by this Packing are that, in consequence of its wonderful strength 
and durability, it can be used wherever metallic packings have been 
heretofore necessary. It is self -lubricating to a greater extent than 
any other material, and it will not shrink or blow out, Round and 
square, all sizes, from 1-8 inch to 2 inches in diameter. 

Samples and Descriptive Price Lists free by mail. 

H. W. JOHNS MANUFACTURING CO., 

SOLE MANUFACTURERS OF 

H. W Johns' Fire and Water-Proof Asbestos Sheathing and Building Felt, 

Asbestos Roofing and Roof Paints, Asbestos Steam Packings, Boiler Coverings, 

Liquid Paints, Fire-Proof Paints, eto. 

Established 1858. 87 MAIDEN LANE, NEW YORK. 
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